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Intelligent 

Building Systems

• Buildings that ‘know’ what is 

happening inside and 
immediately outside. 

• Buildings that ‘decide’ the 

most efficient way of providing a 
convenient, comfortable and 
productive environment for the 
occupants. 

• Buildings that ‘respond’ 
quickly to occupants’ requests.

What are Intelligent 
Buildings?



Evolution of Intelligent Buildings

Building Management

Office Automation

Communications

Building Management

Office Automation

Communications

Responsive to change

Space Management

Building Management

Business Management 

An intelligent building is a collection of 

innovative technologies.

An intelligent building is a collection of 

technologies able to respond to 

organizational change over time.

An intelligent building provides a responsive

effective and supportive environment within which

the organization can achieve its business

objectives. The intelligent building technologies

are the tools that help this to happen.

Automated Buildings (1981-1985)

Responsive Buildings (1986-1991)

Effective Buildings (1993- )



“Intelligent buildings are 
not a fad, 
but simply progress”

We are living in 
exponential times

Market Potential of 

Intelligent Buildings



Overall Benefits of using 

Intelligent Building Systems

Reduced Energy & Water 

Consumption and 

CO2 Emissions

Increased User 

Productivity, Comfort, 

Wellbeing and Security  

Increased 

Financial Savings



Implications 
of this 
research

■ intelligent buildings can be defined based 

on their multiple components and their 

interrelationships instead of abstractions

■ to help future researchers identify what is 

intelligent and what is not when studying 

and comparing buildings, like a check list 

■ The key performance factors identified will 

help examine intelligent buildings from the 

perspective of what makes them intelligent

■ From a practical perspective, it provides a 

way for design teams to value the level of 

intelligence of building systems before 

strategically choosing the ones that make 

up an efficient building

■ It can help set up industry standards and 

intelligent building rating systems



The Need for Classification

Scientific progress is based upon 

classification 

By developing an ontology this research 

contributes to: 

■ a shared common understanding of the 

structure of information; 

■ enables reuse of domain knowledge; 

■ makes domain assumptions explicit; and 

■ analyses domain knowledge 



Ontology
Components of an ontology include: 

• Objects (individuals or instances); 

• Classes (sets, collections, concepts, types 

of objects, or kinds of things); 

• Attributes (properties, features, 

characteristics, or parameters that 

objects and classes have);

• Relations (ways in which classes and 

individuals are related to one another).



1. Building 
Control Systems
Lighting System

HVAC Control System

Water Management System

Security System

Fire and Life Safety System

Feedback and Display System

AV Control System

Building/Tenant Scheduling System

Elevator & Escalator System
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2. Building Blocks 
of Intelligent 
Buildings

Sensors

Controllers/Logic

Actuators

User Interface



3. Integrative 
Building Systems
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Building Management 
System

Energy Management 
System

Facility Management 
System

Integrated 
Communications System

‘the whole is greater than the 

sum of its parts’

Key characteristic of intelligent 

buildings is subsystem synergies

+



Ontology of Intelligent Buildings



“smart, emerging, innovative

technologies and infrastructure

systems that can help significantly

not only in reducing CO2 emissions

through energy management,

monitoring systems and information

systems but also those that provide

sustainable choices for healthy living.”

BRE Innovation Park
BRE: Building Research Establishment, UK



The Smart Home

Using cutting-edge technology, design and building 
techniques, this innovative retrofit has made the house 
50% more energy efficient and halved its carbon 

emissions



Willmott Dixon Community 

HealthCare Campus



Sigma Home



BRE Victorian Terrace

Constructed in 1855 and is a typical Victorian house with 
single skin brick walls, draughty sash windows, clay tile 
roof in poor condition, prone to damp and poor thermal 
performance.



Barratt Green House

First home by a 

mainstream house 

builder designed to 

Level 6 of the 

Code for 

Sustainable 

Homes



Hanson EcoHouse
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Lighting System √ √ √ √ √

HVAC Control System √ √ √ √ √ √

Water Management System √ √

Security System √ √ √ √

Fire and Life Safety System √

AV Control System √

Feedback and Display System √ √ √ √

Tenant Scheduling System

Building Management System √ √ √ √ √ √ √

Energy Management System √ √ √ √ √ √

Facilities Management System √ √ √ √ √ √

Integrated Communication System √ √ √ √ √ √

Any Other/s √ √ √



Key Performance Factors

 Interoperability and Information Exchange 

(How many systems are connected 

together and how efficiently do they 

operate); 

 Connectivity: Level of Integration and 

Interaction (within systems and with 

users)

 Operation Protocol (Manual versus Preset 

Algorithm versus Dynamic Adaptation to 

operating environment)

 Self-Awareness (ability to make 

decisions and be responsive) 

 Self-Monitoring Capabilities

 Resource Efficiency (in terms of 

energy, water, carbon footprint, 

etc.)

 Convenience and Comfort

 Safety and Security
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Thank you

If you would like more information about the content of this

presentation please contact:

T.Gadakari@sheffield.ac.uk

or visit

www.oikonet.org


