
Home building automation 

 When is it used? 

A lot of requirements are imposed on a building today. To fulfill these requirements a number of 
technical requirements are derived. The set of technical systems to meet the proposed requirements 
are called building services. Home building automation is a technical branch that deals with the 
control of such building services. The underlying process is handled by the control algorithm and 
components. Table 1 provides an overview of building services found in current home building 
systems.  

Table 1: Overview of building services 

(to be continued) 

 

 

 

The vast majority of the requirements has to do with the comfort factor in the building for the people 
working of living in it. This mostly addresses the areas of personal comfort, personal safety, 
productivity and transport of the inhabitants.  Historically, the roots of home building automation 
systems come from the area of heating, ventilation and air-conditioning (HVAC). Another aspect that 
needs to be considered in building services is that ideal control is not possible for all inhabitants. For 
this reason different zones are defined in a building. Depending on different parameters such as 
outdoor conditions, user scenarios and cultural background, different zones can be defined. They can 
be single office rooms or zones in an open office space or an entire floor. Other zones demand 
special requirements such as staircases. In the latter case, climate control is less important than 
automatic and emergency lighting. 

Climate control has to do with the parameters room temperature, humidity and air quality. Lighting 
conditions from outside also influence the climate. A good climate in a room requires a combination 
of these parameters within a given range with the personal wishes of the inhabitants. Climate control 
is usually the largest energy consumer.  Another important factor on the human being is the airflow 
in ventilation systems. Modern automation systems more and more use air quality sensors (CO2, 
radon, dissipated organic gas,…) to extend the spectrum of measurements beyond temperature and 
humidity for optimizing the volume and speed of fresh air intake. Another important aspect is visual 
comfort. This mainly affects lighting conditions in a building. For artificial lighting simple commands 
are involved using switches and presence detectors. More complex tasks are scheduled lights and 
predefined light scenarios, for example dimming for a presentation in a meeting room. Constant light 
control involves regulation of the light level in a room like dimming lamps and driving sun blinds to 
reduce daylight. A less visible domain of building services is personal safety and alarm management 
in and outside the building. The main task of these services involves constant monitoring of building 
parameters and generating alarms, if parameters go to an off-normal condition. Services to ensure 
personal safety include gas and smoke detectors, heat sensors and fire protection systems. Next to 
monitoring the conditions to ensure personal safety, there are services to ensure the safety of the 



building itself, for example presence detectors to prevent burglary, breaking glass detectors, safety 
water leak detectors, …  Examples for alarm notification are warning of the police of fire station. 
Actions taken on alarms include audio messages for evacuation, closing fire protection doors and 
activating emergency lighting. 

 

Energy efficiency and home building automation systems 

The main tasks of a building automation system are monitoring and maintenance of the building and 
its systems in order to keep the building functional and accessible for building users. During normal 
operation the building can be optimized with regards to costs, comfort and energy efficiency. Energy 
efficiency is a goal that will increase in importance. These goals can also contradict each other, 
especially the wish for comfort can strongly degrade the energy efficiency of a building. 

By the year 2014 newly built buildings in the European Union have to meet a minimum energy 
standard. This is part of the “20-20-20 targets” of the European Commission, which requires an 
overall reduction of CO2-emissions of 20% compared to the level of 1990, and a usage of 20% 
renewable energy sources by the year 2020. Seeing that about 40% of the overall energy 
consumption is used in buildings, the goals for the near future are clear: buildings have to be built as 
nearly zero energy buildings and the home building automation system has to ensure energy efficient 
operation of the building. The automation system is responsible for minimizing energy consumption 
during operation.  So the challenges for building automation are to maintain comfortable operation 
for the user and to minimize the use of non-renewable energy.  

Developments in the area of renewable energy sources (solar thermal, photovoltaic, wind, 
geothermal and others) show that buildings will integrate an increasing amount of sustainable 
energy sources and have to be operated to take advantage of them. The nature of renewable energy 
sources is a special challenge for building automation systems: while the electric and thermal grid 
provide energy constantly and permanently, the production of solar thermal, photovoltaic and wind 
turbines is very volatile. The production can change within minutes. A building automation system 
has an important role to play here: operating the building in such a way that energy that is produced, 
is also consumed on the spot. This is made possible by using intelligent algorithms for optimization, 
including current system status data and weather prediction. An extra advantage is that the grid is 
relieved from transporting energy. By exchanging information between buildings the available energy 
can be distributed between the buildings to further reduce the consumption of non-renewable 
energy. If consumption on the spot is not possible, it is still preferable to use the energy systems in a 
building to meet other optimization goals on a larger level. An example… Large off-shore wind parks 
produce volatile energy in large amounts. If this energy cannot be consumed in the vicinity of the 
wind park, it has to be transported to other countries. This causes transportation losses. If, on the 
other hand, buildings in the neighborhood can be informed that there is a bulk of energy that needs 
to be consumed, they could operate systems like heat pumps or HVAC to “charge” the thermal 
storage of the building with the available energy. While these approaches are feasible both 
technically and economically, they have until now not penetrated the market sufficiently.  

A major stumbling block for increased market acceptance is the standardization of the building 
automation communication. Only when the building automation system understands a common 



protocol that informs it about ongoing energy availability (pricing schemes) without the need to 
implement a huge number of proprietary protocols to communicate with devices of different 
manufacturers, it will be economically feasible to let the building contribute to grid optimizations for 
the benefit of all stakeholders. It is worth noting that although load shifting itself does not increase 
energy efficiency of the building itself, it still contributes to energy efficiency when the system 
boundaries include the energy grids and all productions: by reducing transportation losses and by 
delaying the necessary extension of electric grids, we profit both on ecological and economical side. 

Nowadays buildings consume energy based on their internal processes without regarding the overall 
energy consumption profile. A building with a smart automation system however, can support the 
grid in modifying its energy profile. The loads in a building (both thermal and electrical) and the 
storages (currently mainly thermal, but in the future because of electrical vehicles also electrical) can 
help shape the load profile of a building so that the grid is relieved from peak loads. The degrees of 
freedom that a building has, can be exploited by simple load shedding upon request or by 
sophisticated planning of consumption for the near future which is referred to as Demand Side 
Management (DSM).  

 

http://www.powersystem.org/demand-side-management-dsm-evaluations 

The largest intrinsic storage potential is the thermal storage in the building structure and indoor air, 
which is accessed by HVAC-systems. Pre-heating and pre-cooling help to avoid the HVAC-system 
running during peak load hours. Ventilation can be suspended, given that the air quality is 
maintained. The load profile can be shaped towards different optimization goals, one of which is the 
optimization for the electric grid. The main issue is the integration of requests from the grid into the 
building automation system. Direct control from the outside (e.g. remotely switching off the air 
condition) is not recommended, since it does not regard the current state of the building. Only the 
automation system knows the state of systems and building and can thus decide which possibilities 
for load shaping are available now and in the near future. The necessary communication between 
building and grid needs to be well defined in order to avoid unnecessary engineering efforts for 
protocol translations. While building automation has finished the standardization process, the 
interoperability to the grid is currently being tackled and will hopefully be as successful, since it is the 
key to DSM. Another important aspect for successful DSM is the ability to make reliable predictions 
of the building status for the near future, which can be solved by thermal simulation of the building’s 
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intrinsically stored thermal energy in combination with electric consumption profiles of energy 
systems. 
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peak clipping the reduction of utility load primarily during periods of peak demand 

valley-filling the improvement of system load factor by building load in off-peak periods 

load shifting  the reduction of utility loads during periods of peak demand, while at the same time building load in  

 off-peak periods. Load shifting typically does not substantially alter total electricity sales. 
conservation the reduction of utility loads, more or less equally, during all or most hours of the day 

load building the increase of utility loads, more or less equally, during all or most hours of the day 

provision of a more   

flexible utility load 
shape 

refers to programs that set up utility options to alter customer energy consumption on an as-needed 
basis,as in interruptible / curtailable agreements 

 

http://www.ceb.lk/sub/knowledge/demandside.html
http://www.google.be/url?sa=i&rct=j&q=demand+side+management&source=images&cd=&cad=rja&docid=ifDSxVA6R1RNWM&tbnid=e0HDBlYrRRuqdM:&ved=0CAUQjRw&url=http://www.ceb.lk/sub/knowledge/demandside.html&ei=eIIkUvGUJKOu0QXPmIHAAQ&bvm=bv.51495398,d.d2k&psig=AFQjCNE3rlDOtk-F4R9hP6VA_ZUxIfaS1Q&ust=1378210192639792

