ENERGY CONSUMPTION PROFILE

The development of a property’s energy consumption profile is normally led by a property

manager, with input from the facilities manager. Technical support from an energy
manager or other competent individual is usually central to the process.

Developing an energy profile involves establishing how much, when and where energy is
being consumed.

DO 1. ESTABLISH HOW MUCH ENERGY IS BEING
CONSUMED

Itis important to maintain good energy consumption records:

«  Simple meter readings (recorded in a spreadsheet) or analysis of energy bills can be used

to establish annual and monthly energy consumption data.

+ Install advanced meters can log consumption data on a half hourly basis,

can

be remotely read, and have the potential to be transferred to a building energy

management system (BEMS) or web portal/platform for interpretation.

In the UK, main utility electricity meters in most modern or recently refurbished buildings will
normally be advanced meters. Half-hourly data can be requested from the utility company.

Other electricity meters, and most gas meters in existing buildings, will normally not be

advanced meters and will need to be read manually.

Equipment can be retrofitted to manual meters to enable them to be automatically read, to
log data half-hourly, and to communicates data (usually using a mobile phone network) to

energy suppliers and/or a building energy management system (BEMS).

@ @ 2. ESTABLISH WHEN ENERGY IS BEING CONSUMED

Energy consumption data is best compared over several periods.

By comparing the energy demand during different periods, it is possible to identify inefficient
energy consumption. It may be the case, for example, that there is significant energy
demand during unoccupied or out-of-service hours. This may indicate an inefficient use of

heating or cooling plant, lighting or other services/equipment.

Through this type of analysis, the following areas should be identified and investigated as

part of a regular process:
+  Energy usage patterns.

+  Peakusage times.
«  Overnight baseload.

Compare how the demand for energy varies over time

Understanding energy usage patterns, peak load and baseload enables the comparison
of how the demand for energy varies over time. From this, it is possible to check whether
consumption variability meet expectations and/or whether specific interventions can be

taken to prevent unnecessary energy use.
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The graph below demonstrates an energy consumption profile over a week for a typical office
building. The shades of blue indicate occupied and unoccupied hours.

From this analysis, an energy manager can establish whether considerable energy usage is
occurring outside of the occupied hours and determine the extent that this can be reduced.

Example weekly half-hourly profile of electricity consumption of an office building
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The troughs in the graph show the baseload of the building i.e. the minimum amount of electricity consumed by the building. this occurs overnight
when the building is empty. An optimised standard occupancy building operating during normal working hours should have a baseload of between 10
and 15% of peak consumption, with 24/7 operated buildings having approx. 40% baseloads.

- Occupied - Unoccupied

Familiarity with the usual demand profiles can also be helpful in identifying unexpected changes in
energy use. Any significant change in the profile of energy demand must be caused by a change in
the property, either in the way it is used, or how the central plant is operating.

Compare how energy demand varies with the weather
Some aspects of energy demand are also weather dependent, for example heating and cooling
systems.

Understanding a property’s seasonable energy consumption profile can enable informed decisions
regarding setting equipment to align with expected weather changes.

The concept of ‘degree-days’ enables the analysis of a property’s energy-weather dependency,
which can contribute towards optimizing a building’s energy efficiency.

Degree days:

Provide a measure of the severity and duration of cold weather.

Provide a linear measure of heating and cooling requirement relative to external temperature.
Are a useful way to establish when heating or cooling equipment are active.

Contribute to the assessment of energy wastage during periods of cold or hot weather.
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@ @ 3. ESTABLISH WHERE ENERGY IS BEING CONSUMED

It is important to establish the range of energy consuming equipment and areas in a property, and
to identify the high energy users.

While usage patterns provided by main meters can help users to estimate where energy usage
takes place, submeter data can ascertain the exact contribution from specific equipment or areas,
for example, server rooms, trading floors, chillers, kitchens.

« Advanced submeters enable the comparison of energy demand for different areas of a
building. This can contribute to understand the breakdown of energy and to identifying areas
of significant usage and waste.

«  Sub-metering data is more powerful if recorded on a half-hourly basis, using advanced
metering. This will ultimately allow an energy manager to see exactly when and where energy
is being consumed and enabling identification of where improvements can be made.

Occupier profiles
Submetering enables energy managers to compare usage by different occupiers. This can be
achieved by comparing individual occupier energy consumption over a set period.

The graph below demonstrates an example of usage patterns across for different occupants over
a 24-hour period. Undertaking this type of analysis enables occupier engagement on energy
efficiency and can contribute to the identification of energy saving opportunities.

Single day comparison of electricity consumption in a multi-tenanted office building
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