
Topic 1  
Building Services and Intelligent 

Building 



How do buildings affect people? 

•  Helps us to work or carry out ac:vi:es effec:vely 
•  Provide a wide range s:muli for our senses 
•  Enhance or dull our crea:vity 
•  Aid or hinder produc:vity 
•  Consume immense human, material and fossil fuel resources 

in their produc:on and opera:ons 

•  Deplete resources 
•  Produce pollu:on and waste 
•  Con:nuous and long las:ng impact on the planet 



What Building Services?   

•  Ligh:ng and Electrical 
•  Water Supply 

•  Waste management systems 
•  HVAC 
•  Access and Security 
•  Fire Preven:on, control and safety 
•  Mechanical Transport 

•  Communica:on 
•  Etc 



•  Buildings comprise of many systems designed by many 
people. The rela:onship between buildings and people can 
only work sa:sfactorily if there is integra:on between all the 
systems and the people who conceived and u:lize them. 

•  Buildings occupy and form a major part of the environment 
and should affect users and passers‐by posi:vely, be it 
physically, mentally and spiritually. 



Changes shaping our future 
•  Demographic 

•  Popula:on size,  
•  life‐expectancy 
•  Globaliza:on 
•  Communica:ons  

•  Global change 



•  Buildings create environments within them that affects 
peoples’ mood and work performance and output 

•  By 2015 the world will be predominantly urban with over half 
the worlds popula:on living in ci:es. The number of people 
living in ci:es of over 10 million will increase to over 400 
million  

Byrne (2003) 



Why Intelligent Buildings? 

•  Environmentally conscious ‐ green issues 
•  Spurred by the need to provide new 
infrastructure and facili:es to support 
ac:vi:es based on advances in compu:ng and 
communica:on technologies 



•  Accommodate new types of work and changing lifestyles 

– Silicon chip fabrica:on 
– Opto‐electronics laboratories for photonics and fibre op:c 
communica:on and switching devices 

– Financial deregula:on and the need for new dealer rooms 
for equipment for global electronic financial transac:ons 

– Control and switching centres for computer and 
telecommunica:ons systems and other infrastructure eg. 
Control of air traffic, transporta:on and u:li:es systems 



•  Buildings need to be designed, engineered and constructed  
for new and different func:ons 

•  ICT offered the AEC industry opportuni:es to monitor building 
performances 

– Developments in climate control 

– Environmental systems 
– Access 
– Security 
– Fire detec:on 



What are Intelligent Buildings? 

•  Buildings that provide a responsive, effec:ve and suppor:ve 
environment for relevant ac:vi:es 

•  Created at the design stage but also needs intelligent 
opera:ons management 

•  Sustainable 
•  Healthy 
•  Technologically aware 
•  Meet the needs of occupants and business 
•  Flexible and adaptable to deal with change 



•  AN intelligent building is one in which the building fabric, 
space, servicesand informa:on systems can respond in an 
efficient manner to the ini:al and changing demands of the 
owner, occupier and the environment  

Arup (2003) 

•  An intelligent building is one that provides a produc:ve and 
cost effec:ve environment through op:miza:on of its four 
basic elements – structure, systems, services and 
management – and the interrela:onships between them. 
Intelligent buildings help building owners, property managers 
and occupants realize their goals in the area of cost, energy 
management, comfort, convenience, safety, long term 
flexibility and marketability. 

Caffrey  (1985) 



•  An intelligent building combines innova:ons and technology 
with skilful management to maximize return on investment 

Interna:onal Symposium, Toronto (1985) 

•  An intelligent building is one which has an informa:on 
communica:on network through which two or more of its 
services systems are automa:cally controlled, guided by 
predic:ons based upon a knowledge of the building and 
usage, maintained in an integrated database. 

Leafer (1988) 



•  The term refers to any structure designed to incorporate a 
combina:on of electronic systems for the convenience, 
comfort or safety of its occupants. Such systems include 
networks, facili:es for data processing, office automa:on, 
telecommunica:ons and building management systems.  

Lobb (1988) 



•  An Intelligent building is a dynamic and responsive 
architecture that provides every occupant with produc:ve, 
cost effec:ve and environmentally approved condi:ons 
through a con:nuous interac:on among its four basic 
elements: places )fabric,; structure; facili:es); 
processes )automa:on; control; systems); people (services; 
users); and management (maintenance; performance) and the 
interrela:ons between them.  

CIB working Group W098 (1995) 

•  An intelligent building is one that provides a responsive, 
effec:ve and suppor:ve intelligent environment within which 
the organiza:on can achieve its business objec:ves. 

DEGW/Teknibank (1992) 



•  High performance green buildings are energy and resource 
efficient, non‐wasteful and non‐pollu:ng, highly flexible and 
adaptable for long term func:onality, they are easy to operate 
and maintain, and are suppor:ve of the produc:vity and well‐
being of the occupants. 

Traugo](1999) 



From the point of view of users, there are four 
fundamentally important areas: 

•  Aesthe:cs 
•  The senses 
•  Convenience 
• Whole Life Values. 



Some characteris<cs of Intelligent 
Buildings 

•  Naturally responsive buildings with the discriminate use of 
appropriate high technology interac:ve systems. 

•  Low environmental impacts on external and internal 
environments 

•  Sustainable water and waste systems 
•  Healthy environments 

•  Low energy consump:on 
•  Good management 



•  With the rapid development of technology it is easy for 
buildings to be stuffed with complex and complicated 
equipment to operate systems. Achieving simplicity involves a 
period of acquiring understanding and during this :me 
formula:ng solu:ons is difficult. The result is oYen 
overcomplicated solu:ons. As we gain a deeper 
understanding about intelligent buildings it will be easier to 
achieve solu:ons characterized by simplicity in opera:ons. 



Future Visions 

•  Buildings will be largely shaped by value for 
money water conserva:on, occupant well 
being,  health, produc:vity, renewable energy 
and energy effec:veness. 



•  The following technological issues are important: 

– Embedded sensors and automa:c controllers allowing 
buildings and other inanimate objects to have intelligence 

– Biomime:cs and biotechnology as major forces in 
developing new materials 

– Nanotechnology affec:ng new materials, processes and 
inven:ons – new materials, processes and inven:ons – 
revolu:onizing health, eliminate pollu:on, provide super 
intelligence and super resource efficiency 



– Energy produc:on and related new technologies which are 
more sustainable 

– Chip implants for direct transfer of electronic informa:on 
–  ICT allowing greater virtual interac:on, virtual modeling 
and e‐business 

•  The future drivers for intelligent buildings are likely to be ICTs, 
robo:cs, smart materials, sustainable issues technologies and 
social change. 



Integra<on 

•  Since the 1980’s when services were individually monitored, 
mul:func:onal devices have been developed plus recently 
computerized systems.  



•  Gann (1999) classified the development of enhanced 
communica:ons networks as: 

•  Human Flows: supervision and private entry ways 
•  Energy and water flows: monitoring of networks and 

calcula:on of energy and water, management of networks 
and calcula:ons of energy and water in each residence, waste 
management system. 

•  Informa:on flows: managing the transmissions and recep:on 
of messages between residents, facili:es management team 
and certain outside services such as police, fire, schools, 
hospitals and GP surgeries. 



•  The poten:al applica:on areas include  
•  general comfort and safety 
•  dealing with mobility difficul:es 

•  cleaning and rou:ne maintenance 
•  memory joggers 

•  learning 
•  age related changes such as reduced vision and hearing 

Figure 1.1 represents the integra:on of the various components 
of the intelligent buildings.  



Networks 

•  Building management systems rely on networks that connect 
pieces of equipment in various systems that operate the 
building, There are common open communica:on standards 
and protocols that are evolving for this purpose such as 
BACnet : Building Automa:on and Controls Network and 
BACnet/IP 



References: 

•  Clements‐Croome D. (ed)  (2006), Intelligent Buildings: Design, 
Management and Opera<ons, Thomas Telford Publishing, London 

•  Burberry, P. (1997), Environment and Services, Addison Wesley Longman, 
Harlow. 


