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Introduction to building automation, controls 

and technical building management

This guidebook aims to provide an overview on the different

aspects of building automation, controls and technical building

management and steer the direction to further in depth information

on specific issues, thus increasing the readers' awareness and

knowledge on this essential piece of the construction sector

puzzle. It avoids reinventing the wheel and rather focuses on

collecting and complementing existing resources on this topic in

the attempt of offering a one-stop guide. The readers will benefit of

several compiled lists of standards and other relevant publications

and as well a thorough terminology specific for building

automation, controls and technical building management. Gives an

excellent background on the principles of sustainable building

design and operation.
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Among other aspects it captures the existing European product

certification and system auditing schemes, the integrated system

approach, EU's energy policy framework related to buildings,

indoor environment quality, smart buildings and behaviour change

related to energy use.

Although this guide can be very useful for several stakeholders

(e.g. industry, designers, specifiers, system integrators, installers,

building commissioners, facility managers, energy inspectors,

energy auditors, students), being an introduction framework to the

topic, it is most useful for those interested in fully grasping the

'why, how and what' of building automation, controls and technical

building management.

It should be noted that this guidebook is not, nor is it meant to be,

an absolutely comprehensive knowledge repository on the topic.
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Building automation and controls in a 

nutshell
 Controls and building automation used in buildings range from

simple thermostatic radiator valves, automatic balancing valves,

automatic air dampers, thermostats and schedulers to building

automation and control systems (BACS), building management

systems (BMS), also known as building automation systems

(BAS), energy management systems (EMS) and building energy

management systems (BEMS).

 In their more complex forms BMS and their related sub-systems

may have many thousands of data points controlling non-

residential buildings and dispersed estates. Residential controls

traditionally have a single room thermostat controlling the boiler

and pump on/off, a scheduler to set the stop and start times for

heating and domestic hot water systems plus thermostatic radiator

valves for room temperature control.
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EN 15232 defines 4 BAC classes of 

functions
 Class D corresponds to a BACS that is not energy efficient.

Buildings with such systems shall be retrofitted. New buildings

shall not be built with such systems.

 Class C corresponds to standard BACS – minimum functions shall

be implemented

 Class B corresponds to advanced BACS with some specific TBM

functions – building automation functions plus some specific

functions shall be implemented in addition to class C. Room

controllers shall be able to communicate with a building

automation system;

 Class A corresponds to high-energy performance BACS and TBM

– Technical building management functions shall be implemented

in addition to class B. Room controllers shall be able to demand

control building services.
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Generic architecture model for BAC network 

and its different levels
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The overarching role of building automation 

and control systems
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New mindset is necessary for achieving 

operational energy performance
 A different way of designing a building’s HVAC system is required

so that, starting from the design stage, the balance between

energy efficiency and operational efficiency should be considered.

There is no use in applying advanced systems if they are not

designed or operated to their full potential or if they are incorrectly

installed or used.

 BA systems are still not being used to their full potential to lower

energy consumption in buildings. Maximising this potential could

provide a significant opportunity for the construction community to

significantly lower building operation costs and to create new jobs

for the continuous optimization of buildings.

 Educating and improving the skills of the supply chain will

overcome the challenge related to the complexity of BACS and will

enable better utilization of BACS.
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Ensuring Indoor Environment Quality (IEQ) 

during the operation phase
 Indoor environmental quality (IEQ) and energy use in buildings are

closely related. A building’s energy performance requirements shall

not sacrifice its adequate level of IEQ, which in turn is necessary

for the planned activities to take place in the built environment.

 Building automation and controls are responsible for the control of

indoor environment quality parameters. A building without such

systems or with poorly performing systems will not maintain these

parameters appropriately, resulting in poor energy performance

and unsatisfied occupants, be it in the residential or non-residential

sectors.

 Several factors should be considered in the design and operation

of building services, focusing mainly on room temperature, indoor

air quality, ventilation, humidity, lighting and blinds (as used to

provide variable protection from solar radiation).
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IEQ as part of voluntary certification 

schemes
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Energy policy and treaty law in the EU and 

the set targets
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Energy use in Europe
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BAC can play a key role in supporting the 

EU’s energy and climate objectives
 Empowering building occupants to control their energy

consumption and energy bills;

 Closing the gap between designed and actual energy performance

of buildings and optimizing the energy performance of technical

building systems, thus preventing energy waste so reducing gas

imports, mitigating energy poverty and cutting GHG emissions;

 Acting as an monitor of all technical building systems (e.g. HVAC,

lighting, solar shading, appliances);

 Facilitating the integration of on-site renewable energy sources

(nZEBs);

 Enabling demand side flexibility;

 Contributing to changing consumer behaviour towards energy use;

 Improving indoor environmental quality (with the resulting positive

impact on health, well-being, comfort and productivity).
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Fan Optimiser – the pressure feedback 

volumetric flow control system
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Integration requirements significantly 

influence the following project phases

 Design: Determination of project requirements and development of

design documents including technical specifications;

 Engineering: Detailed functional and hardware design;

 Installation: Installing of the BACS and integrated systems

including components;

 Commissioning: Commissioning of the BACS and integrated

systems including components;

 Completion: Handover, acceptance and project finalization;

 Operation: This is the phase during which the BACS and

integrated systems will be utilised.
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Product certification and labelling

eu.bac cert
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eu.bac system for new and existing 

buildings
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eu.bac system audits sustain the energy-

efficient control of building systems
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‘Smart buildings’ concept includes not only 

efficient and demand sequenced controls
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Aspects recognized for having and impact 

on occupants’ perception of comfort
 In both office and residential buildings, users’ understanding and

acceptance of building automation systems and controls is a

fundamental requirement for successfully achieving the energy

efficiency potential of such smart technology. If the control logics of

the building automation system are based only on energy-saving

requirements, the resulting indoor environmental conditions may

not be perceived as “comfortable” by the occupants. Optimising

both energy efficiency and occupants’ needs and their perception

of comfort is needed.

 Environmental factors (e.g. climate);

 Social factors (e.g. open-plan office or single office);

 Physiological factors (e.g. gender, age);

 Psychological factors such as feeling in control inside the living

space.
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Persuasive technology

 A recurring observation in the literature on smart buildings is of the

increasing application of real-time feedback to inform occupants

about their environmental conditions and energy usage.

 Rapid feedback to inform occupants of improving comfort conditions.

However a correctly functioning system is crucial to maintain

perceived comfort and satisfaction with systems.

 Quickly responding building operators are important to perceived

comfort.

 Feedback to occupants that confirms a system is functioning is

particularly crucial for thermal systems, which normally experience a

lag between control input and a change in the indoor environment.

 The ecological implication of smart metering and smart devices

is mostly seen only as a positive side effect within a larger

package; it remains unclear whether this will stand-alone as a

genuine driving factor in purchasing decisions.
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Case studies of best practice &

Terminology
 Please note that due to length restrictions you shall not find in the

hard copy guidebook the 'Terminology' sub-chapter and the 'Case

studies of best practice' chapter. However, these have been made

available for easy downloading on both REHVA and eu.bac

websites as follows:

 Case studies of best practice

http://www.rehva.eu/fileadmin/guidebooks/CaseStudies.pdf

http://www.eubac.org/downloads/annexes-rehva-gb-22-

introduction-to-bac/index.html

 Terminology

http://www.rehva.eu/fileadmin/guidebooks/Terminology.pdf

http://www.eubac.org/downloads/annexes-rehva-gb-22-

introduction-to-bac/index.html

http://www.rehva.eu/fileadmin/guidebooks/CaseStudies.pdf
http://www.eubac.org/downloads/annexes-rehva-gb-22-introduction-to-bac/index.html
http://www.rehva.eu/fileadmin/guidebooks/Terminology.pdf
http://www.eubac.org/downloads/annexes-rehva-gb-22-introduction-to-bac/index.html
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