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• How do we create, control and use an intelligent environment?
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• Measuring the benefits of intelligent systems and smart 
buildings
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What Is a Smart Building?

One where the combination of technologies and interconnected
systems supports the use of the accommodation by the building’s
users, enables the efficient operation of the building and enables
reconfiguration of the space in response to changing use(1) and one
which is aware of internal and external occurrences, then makes a
decision as to how to provide the optimum environment for the
occupants and also one that quickly responds to requests(2)

1. Institute of Engineering and Technology (2011)
2. Aitken (1998)
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Al Bahar Tower (ADIC), 
Abu Dhabi, UAE

Mashrabiya that responds
to the sun, reducing thermal
gains acting on the building
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Why Do We Need Intelligent Systems and 
Smart Buildings?
• Greater efficiency

• Removal of “human factor”

• Ability to move away from rigid PPM schedules

• Increase in life cycle of plant and equipment

• Reduced labour costs

• Reduced OPEX
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How Do We Create, Control And Use An 
Intelligent Environment?

Traditional Typical Tasks - Visual Inspection

• Small Power
• General Lighting
• Emergency Lighting
• Pumps
• Pipework & Distribution
• Roller shutter doors
• Automatic Doors
• Air Handling Units
• Water features

Labour Intensive 
= 

Time and Cost
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Intelligent Solution Examples

• Pipework & Distribution – Leak detection

• Doors - constant knowledge on status (open/closed)

• Temperature – monitor for out of range values

• Metering – remote monitoring

• Lighting - automatic monitoring and notification of any failure

• Pumps – detection of vibrations to indicate possible problems
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What Controls Can Be Fitted?
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Sensor Examples

Temperature

Water Detection

Door Status
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Set-Up and Connection
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Building Costs
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Cost Considerations

• Initial costs

• Alterations. additions, upgrades

• Operation and maintenance

• Utility costs
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No Integration Issues

• Engineering left with contractors

• Sole sourcing required to provide integration - $$$$

• Single purpose stand-alone systems

• Nobody responsible for technology integration
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Partial Integration

• Software integration on IP networks

• Hardware intensive

ISSUES

• Single user interface for all systems

• Permits migration to open control networks – competitive bids

• Development of databases – Asset/energy/maintenance 

management etc.

BENEFITS
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Full Integration Benefits

Same as partial integration PLUS 

• Integrated building sub-systems – i.e. lighting, HVAC, power 

management, security etc.

LOWEST LIFE CYCLE OPTION
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How Do We Measure the Benefits?

Kolokotsa et al (2007)
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How Do We Measure the Benefits?

Savings

Full Integration compared to Traditional – $551,739

Full Integration compared to Partial – $300,598

Source: LEED 2015
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How Smart Do We Want To Be?
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THANK YOU


