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In March 2014, international law firm DLA Piper published
Towards a greener future, reporting the results of a survey of
European investor attitudes to sustainable buildings.
The report confirmed BREEAM’s position as Europe’s green
building certification of choice, with 60% of respondents saying it
was their number one. Currently, BREEAM has 80% market share
in Europe. Globally, 1.9 million buildings in more than 60 countries
have been registered for BREEAM assessment.
BREEAM is favoured by both the public and private sector clients
as proof of their commitment to the environment. In the UK,
for example, Central Government specifies a minimum of a
BREEAM Excellent rating for all new buildings, and Very Good
for refurbishment projects. Similar standards are expected in the
healthcare, education and employment sectors.
The family of BREEAM assessment tools has grown since it was
first introduced in 1990, covering a wide range of schemes across
their entire lifecycle. The latest iteration of the BREEAM UK New
Construction Scheme was launched in May 2014 and, in October
2014 BREEAM UK Refurbishment and Fit-Out was introduced,
targeting refurbishment projects and fit-out of new building
shell schemes.
With energy efficiency and sustainability being significant factors
in achieving a high BREEAM rating, whole building climate control
solutions – particularly those incorporating heat recovery – have a
key role to play in the lifecycle of new and refurbished buildings.
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The Building Research Establishment Environmental
Assessment Methodology (BREEAM) was launched by
the BRE in 1990. Since then, BREEAM has become one
of the most widely used methods of assessing, rating
and certifying sustainability of non-domestic buildings.

BREEAM: A summary
BREEAM covers commercial buildings (offices, industrial and retail);
public non-housing (education, healthcare, prisons, law courts);
and multi-residential accommodation and supported living facilities.
It considers a range of environmental criteria in building
construction and operation, from energy to ecology, and sets
standards over and above regulation. The aim is to improve
best practice, driving innovation and stimulating demand for
sustainability in the built environment.
The assessment methodology covers the entire building lifecycle –
from site selection, through design and planning, to construction,
occupation and the end of a building’s life. It also considers the
effects of the building on the regional, city and neighbourhood
environments.
BREEAM Assessors, who are trained under a UKAS-accredited
competent person scheme, use a scoring system that is transparent
and supported by evidence-based science and research.
The total number of points awarded (out of 100) relates to a BREEAM
rating, from Unclassified (a score of less than 10) to Outstanding
(a score over 85). BRE expects the top 25% of buildings to achieve a
BREEAM rating of Very Good (a score of 55 to 70) or above.
Along with BREEAM UK New Construction for assessing new
buildings, which was updated in May 2014, there are now other
tools in the BREEAM family, including those for assessing buildings
already in use and for assessing refurbishments and fit-out projects.

BREEAM In-Use
BREEAM In-Use helps building managers, investors, owners and
occupiers reduce the running costs and improve the environmental
performance of buildings throughout their operational life.
It assesses building performance (ie materials and systems), the
operation of the building (energy use, emissions and waste) and
how activities taking place within the building are being managed.
While the same principles for new buildings apply to operational
ones, the assessment process is slightly different. Building
managers, owners, investors and occupiers play a key role,
conducting the pre-assessment, which is verified by independent
auditors who also submit it for certification.

BREEAM UK Refurbishment and fit-out
In the past, refurbishment and fit-out projects were assessed using
the same criteria as new buildings. However, in October 2014,
BRE launched a new standalone assessment scheme: BREEAM UK
Refurbishment and fit-out.
Due to be rolled out to the rest of the world in May 2015,
the new scheme covers the full range of refurbishment schemes,
from interior refresh projects to whole-building refurbishments,
plus complete fit-outs.
There are four modules: fabric and structure; core services; local
services; and interior design. Projects are assessed on some or all
of the modules as appropriate to give a BREEAM score.
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Energy use attracts the highest weighting of all the
factors in BREEAM assessments. As climate control and
ventilation are responsible for nearly half the energy
consumption in non-residential buildings, it follows that
selecting a highly efficient climate control system and
even better, a whole-building solution incorporating
heat recovery, can improve a building’s BREEAM
rating dramatically.

The commercial
benefits of BREEAM
Alongside sustainability and environmental
improvements, there is growing evidence of the
commercial benefits of BREEAM, ranging from
significant lifecycle cost savings (The Value of
BREEAM, BSRIA, 2012), to the higher property value
of green buildings and improved staff productivity
levels (Supply, demand and the value of green,
RICS, 2012).
Additionally, a number of studies have shown that
achieving lower BREEAM ratings incurs little or no
additional construction cost and, while targeting
higher ratings does cost more, this increase is
typically less than 2%. Usually, these additional costs
are paid back within two to five years, mainly through
savings on utility bills.

The impact of whole
building climate control
on BREEAM
Energy use attracts the highest weighting of all the
factors in BREEAM assessments. As climate control
and ventilation are responsible for nearly half the
energy consumption in non-residential buildings,
it follows that selecting a highly efficient climate
control system and even better, a whole-building
solution incorporating heat recovery, can improve a
building’s BREEAM rating dramatically.
There are a number of BREEAM categories where
climate control can have an impact, in particular:
Management, Health and Wellbeing, Energy, Pollution
and Innovation.

Management
BREEAM’s Management category covers lifecycle
cost and service life planning; commissioning
and handover; and aftercare. To contribute to the
points score, specific plans should be drawn up
for the heat pump system, with particular focus on
commissioning and maintenance.

Lifecycle cost and service life planning
The long term costs of climate control, along
with the initial capital investment, are important
considerations for BREEAM. VRV heat recovery
systems have been shown to be up to 50% cheaper
to run than conventional climate control systems
(Franklin + Andrews’ Little Black Book) and if wellmaintained, can last for many years. For example,
Daikin’s VRV IV systems have a potential lifespan in
excess of 20 years.
VRV’s modular nature means it can be reconfigured
easily if demands change or internal layouts change
and allows components to be replaced throughout
a system’s life. This allows the latest technology to be
incorporated, which can result in lower maintenance
costs and higher efficiencies.

Commissioning, handover and aftercare
Installing climate control systems from manufacturers
that provide full support throughout commissioning
will help in achieving management credits. Software
that simplifies commissioning (and servicing), as well
multi-site commissioning of systems allows settings
to be prepared off-site for faster uploading on site.
This reduces time on site configuring outdoor units
and reduces set-up errors.
Warranties, annual health checks and remote
monitoring of systems, such as the Daikin Network
Service System (see Innovation section) can attract
BREEAM credits.

White paper: Achieving BREEAM standards through whole building climate control

3

Health and wellbeing
Indoor air quality
As energy efficiency standards in design have risen,
building insulation levels have become much higher.
This means buildings have become more airtight,
reducing fresh air circulation and resulting in low
oxygen levels and increased potential for allergies,
odours and condensation build-up.
BREEAM rewards the use of integrated ventilation
systems that maintain high air quality. Those fitted
with CO2 sensors can also prevent energy loss
through over-ventilation by slowing down or even
switching off the unit if CO2 levels drop below a
customer-defined level. If CO2 levels are perceived
to be too high, air quality is maintained by
restarting ventilation.
Some ventilation systems also incorporate heat
recovery to optimise the balance between the
indoor and outdoor temperature and humidity,
thus reducing the load on the system and
increasing efficiency.

Software such as the IES Virtual Environment, can
help engineers model system performance and
balance heat loads in different parts of the building,
enabling them to select the optimal system and
controls. Software can also model climate change
scenarios for extreme weather events.
The modular design of VRV systems means
temperature control of individual zones is simple,
with individual control of more than 5,000 indoor
units possible. Zone-by-zone control results in
reduced running costs because systems only work
when needed. Indoor units are also designed to
ensure even temperature distribution and minimise
draughts, maximising comfort.

Acoustic performance
Modern climate control systems are substantially
quieter than their predecessors. Some indoor units
operate at very low sound power levels of 19dB(A),
ensuring occupants are not disturbed, and outdoor
units are also quieter than ever before, which is
equally important in built-up areas. An added benefit
of modern HVAC systems is that windows do not have
to be opened, so external noise does not intrude.

Thermal comfort
BREEAM credits are available for thermal modelling,
system adaptability and the ability to control
temperatures in zones.

BREEAM rewards the use of integrated ventilation
systems that maintain high air quality. Those fitted
with CO2 sensors can also prevent energy loss
through over-ventilation by slowing down or even
switching off the unit if CO2 levels drop below a
customer-defined level.
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Variable refrigerant volume (VRV) climate control
systems offer high levels of efficiency, leading to lower
energy consumption and reduced CO2 emissions.
As a result they score highly in BREEAM assessments.

Energy
Reduction of energy use and
carbon emissions
Variable refrigerant volume (VRV) climate control
systems offer high levels of efficiency, leading to lower
energy consumption and reduced CO2 emissions.
As a result they score highly in BREEAM assessments.
The key to variable refrigerant volume efficiency
is inverter control, which varies the speed of the
compressor according to the immediate cooling or
heating requirement. At start-up, the system will run at
a speed that results in the desired temperature being
reached as quickly as possible. When the setpoint is
reached, the compressor slows to a speed that enables
the temperature to be maintained. This reduces
energy consumption and improves energy efficiency.
Further energy savings can be achieved using
features such as variable refrigerant temperature
control. This varies the amount of refrigerant flowing
through the system and alters the evaporating
and condensing temperatures to match demand.
Dramatically less power is needed as a result and
efficiency rises accordingly.
Whole building VRV systems incorporating heat
recovery can deliver even higher levels of efficiency,
using waste heat from cooling and refrigeration to
heat different areas of a building.

Manufacturers typically claim Energy Efficiency Rating
(EER) figures of 3 and 4 for heat recovery systems.
However it is possible, under certain conditions,
for a system’s efficiency ratio to nearly double,
when taking into consideration recovered energy.
In practice, a SEER in excess of 6 should be possible
to achieve on a fairly frequent basis.

Energy monitoring
BREEAM credits are awarded for monitoring of
energy consuming systems, including climate control,
hot water provision and lighting.
Intelligent control of a heat recovery system as
part of an overall Building Management System
is crucial, as this allows monitoring zone-by-zone
within a building, ensuring that heating, cooling and
ventilation levels are optimised to maximise energy
savings, improve comfort and enable preventative
maintenance. Some systems can also be accessed
over the internet, enabling users to control one or
multiple building systems remotely via a PC.

Low carbon design
VRV heat recovery systems are, by their very nature,
low carbon solutions, as their high energy efficiencies
result in lower energy consumption and reduced
CO2 emissions.
One of the BREEAM credits available for low carbon
design is for free cooling. Some ventilation systems,
which can be installed as part of an overall climate
control system, offer night time free cooling to
deliver substantial savings in running costs and
carbon emissions.
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Pollution

Innovation

Impact of refrigerants

Innovation credits are subject to a BRE audit.
The innovation must have been used in more than
one building and results have to be disseminated
throughout industry.

While BREEAM awards three credits for buildings
that do not use refrigerants, points are available for
refrigerant-based systems, as long as the Direct Effect
Life Cycle CO2 equivalent (DELC CO2e) emissions are
lower than 1,000. The calculation assumes certain
criteria for years of use and leakage rates as well
as service intervals etc leakage rate are fixed at 6%
market studies from UK and German suggest that
this information is conservative can be used
with confidence.

Leak detection
To be eligible for BREEAM credits, systems using
refrigerants must have an automated leak detection
system and must be capable of automatically
isolating and containing the remaining refrigerant
when a leak is detected. The system should also
pump the refrigerant into an external storage tank,
rather than using an external condenser, as the leak
could be within the condenser coil itself. This stance
is supported by the IOR REAL Zero Illustrated guide
to 13 common leaks.

The Daikin Network Service System (DNSS) which
provides remote monitoring, fault identification and
diagnosis of climate control systems received an
innovation credit after having been used on
several buildings.
DNNS is designed to optimise the operation of
climate control equipment by 24/7 data monitoring
using Daikin’s intelligent touch manager control
system. Data is sent continuously to Daikin’s Network
Solution Centre in Japan and if a failure occurs, the
system creates a report which is sent to Daikin’s
engineering team for analysis. Information on how to
fix the problem is sent to the building manager and/
or service engineer and once rectified, DNSS sends a
report to confirm the system is working to full capacity.
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The use of VRV climate control systems, integrating
heating, cooling, refrigeration, hot water provision and
ventilation, can improve energy efficiency dramatically,
lower carbon emissions save on energy bills, and
has been shown to significantly improve a building’s
BREEAM rating.

Conclusion
Legislation, the demand for sustainable buildings,
plus rising energy prices and a warming climate, are
driving designers and specifiers to deliver buildings
with low environmental impact.
Many organisations and investors now use BREEAM as
the mandatory design standard for new construction
and refurbishment projects and research has shown
they are willing to pay a premium for sustainable
buildings.
One reason for this stance is evidence that suggests
green buildings will be more valuable than non-green
buildings in the future. A high BREEAM rating is already
a selling point to potential purchasers and tenants.
The use of VRV climate control systems, integrating
heating, cooling, refrigeration, hot water provision
and ventilation, can improve energy efficiency
dramatically, lower carbon emissions save on energy
bills, and has been shown to significantly improve a
building’s BREEAM rating. These systems are therefore
an ideal choice for clients wishing to maximise
the sustainability credentials of both new and
refurbished buildings.
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BREEAM assessment
methodology

Daikin’s BREEAM Accredited Professionals

BREEAM measures environmental performance
against established benchmarks to evaluate a
building’s specification, design, construction
and use. It assesses seven key areas:

Daikin has 23 qualified BREEAM Accredited Professionals,
based in 12 countries across Europe: the largest number
of any single organisation.

> Energy

Accredited Professionals play an important role in the
helping clients understand and achieve high levels of
BREEAM. They provide clients and design teams with
advice and facilitate efforts to schedule activities and
set priorities to achieve their target BREEAM rating.

> Pollution
> Ecology
> Materials
> Waste
> Water
> Transport
Six economic criteria are also considered:
> Economic sustainability
> Community wide
> Cost effective
> Lifestyle costing
> Considered approach

To be considered for the Accredited Professional
qualification, a building professional needs at least three
years postgraduate (or equivalent) experience working
in a role covering built environment sustainability.
Successful candidates must also demonstrate
knowledge of integrated environmental design with an
appreciation of lifecycle assessment and cost analysis.

> Efficiency and collaboration

BREEAM’s achievements
> 425,000 certificates issued on 24,000 projects
> 80% market share of green building certification in Europe
> 1.9 million buildings registered for assessment globally
> BREEAM active in over 60 countries worldwide
> 2,500 BREEAM Excellent or Outstanding rated buildings
> 14,000 building professionals trained
> 25% of BREEAM assessments on buildings outside the UK in 2011 and 2012

For further information,
please email Graham Wright on wright.g@daikin.co.uk
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