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PREFACE
This illustrated guide provides basic reference information on mechanical
building services systems for construction clients and professionals in
other areas of the construction industry. The topics covered are:






Heating
Ventilation
Air-conditioning
Controls.

For construction clients, this guide provides a simple insight into the
main system options discussed during the briefing process and can
consequently assist dialogue with the design team. It can also help clients
to identify and raise technical questions which they feel are relevant to
their organisation’s specific needs. For construction professionals, the
guide provides a quick reference to building services systems and can
assist their working knowledge of the subject.
To ensure the guide is simple and quick to use, a brief introduction to
each system is provided, followed by a list of key points. Photographs
and simple drawings are used to help explain the appearance and
operation of each system.
It is acknowledged that the design team’s role includes assessing and
recommending appropriate design solutions for a given project. This
guide does not aim to provide a route for system selection other than
pointing out typical applications for many of the systems covered.
Since the previous edition of this guide, further information has been
added on pumps, pressurisation, low carbon heat sources, MVHR
systems, commissioning, handover and project evaluation along with
updates of the original information.
BSRIA has also published a companion guide BG 5/2005, The Illustrated
Guide to Electrical Building Services – Second edition. This provides
information on electrical systems including, power supply and
distribution, fire detection and alarm systems, security systems, lighting
systems, uninterruptible power supplies and structured cabling. More
detailed information on systems covered in this guide can be found in the
following publications:
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BG 2/2009 The Illustrated Guide to Ventilation
BG 1/2010 The Illustrated Guide to Mechanical Cooling
BG 1/2008 The Illustrated Guide to Renewable Technologies
BG 7/2009 Heat Pumps
BG 2/2007 CHP for Existing Buildings.
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The Illustrated Guide
to Mechanical Building Services
Complementing the current series of BSRIA’s Illustrated Guides, this
second edition of The Illustrated Guide to Mechanical Building Services
outlines the most common mechanical building services systems,
covering heating, ventilation, air-conditioning and controls.
Illustrated with simple line diagrams and photos, the Guide
demystifies the subject of mechanical building services
for lay people and experienced engineers alike.
Other guides in the series include The Illustrated Guide to Electrical Building Services,
The Illustrated Guide to Mechanical Cooling, The Illustrated Guide to Ventilation
and The Illustrated Guide to Renewable Technologies.

All of these guides are available from the BSRIA Bookshop
www.bsria.co.uk/bookshop or Tel: +44 (0)1344 465529
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OVERVIEW – BUILDING DESIGN AND
BUILDING SERVICES
The design of a building will affect many of the costs which an operator
will encounter during the life of a building. The building services can
account for around 30% of the capital cost and 50% of the operating cost
for a typical office building. It is therefore important that the services
form an integral part of the overall building concept to help ensure they
will operate efficiently. Involving the specialist building services engineer
at an early stage in the design process can help achieve this objective.
If the services are not considered until a later stage, problems which
could have been overcome by simple measures may require a more
complex technical solution. A well-designed building may cost a little
more initially, but the overall cost of ownership should be reduced. Lifecycle costs of building services systems should be considered, as the costin-use element can form a large proportion of the total cost, outweighing
the initial capital cost.
Decisions about which services to incorporate into a building design
require consideration of many factors including the following:



Cost
Both initial costs and life cycle costs.



Level of thermal comfort required
See overview: thermal comfort, page 8.



Level of control required
See control systems and components, page 44.



Complexity
What type of system is appropriate and will it be difficult to
operate and maintain? For example a full air-conditioning system
provides close control of air temperature and humidity, but this
comes at a price.



Noise levels
Will heating, ventilation and air-conditioning plant adversely
affect noise levels in occupied areas? What about noise from
outside the building? The noise rating (NR) is a European
measure of sound levels which relates to the sensitivity of the
human ear. It is often used to specify an acceptable interior or
exterior sound level, for example NR 35 - 40 for offices, NR 20
for a concert hall.



Adaptability and flexibility
To meet possible future requirements.



Energy use
Mechanical building services plant can account for a major part
of a building’s energy use.



Plant space
Air-conditioning systems can require a large amount of space to
accommodate the refrigeration and air handling plant. Access for
operation, maintenance and replacement must be considered (see
overview: location of building services, page 7).

It is not always possible to design a building that can utilise all possible
energy-saving measures. Urban noise and pollution may dictate the need
for sealed buildings incorporating mechanical ventilation or airconditioning system. The activities in some buildings can also necessitate
air-conditioning to offset a high internal heat gain.
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If internal heat gains are sufficiently low and the external
environment is suitable, natural ventilation can provide a low
energy solution to cooling and ventilating a building.

High internal heat gains and/or the need to have sealed windows to
keep out external noise and pollution means that some buildings
cannot avoid the use of mechanical ventilation or air-conditioning.

Some basic energy efficiency strategies relevant to most building types
are:
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During cold weather useful heat gains should be maximised and
heat losses minimised while ensuring adequate ventilation.



Heat gains during warm weather should be minimised to avoid
overheating. Correct orientation, external shading and
fenestration can all reduce heat gains.



Natural ventilation should be used wherever practicable. Deepplan depths and substantial partitioning can preclude this. Where
natural ventilation alone is not adequate for cooling, a mixedmode system (combined natural and mechanical ventilation) may
be sufficient as opposed to an air-conditioning system.



Where mechanical ventilation is used, outside air should be
employed directly for cooling in preference to operating
refrigeration plant. This technique is known as free cooling.



Wherever possible, maximum use of daylight should be made to
reduce the energy used by artificial lighting.
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