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#% Content

* What is a smart building?

i - Why do we need intelligent systems and smart buildings?

* How do we create, control and use an intelligent environment?
| * What intelligent controls can be fitted?

- Measuring the benefits of intelligent systems and smart
buildings




What Is a Smart Building?

One where the combination of technologies and interconnected
SN 7 systems supports the use of the accommodation by the building’s
=V I users, enables the efficient operation of the building and enables
i reconfiguration of the space in response to changing use!Y 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!?

~ 1. Institute of Engineering and Technology (2011)
4 2. Aitken (1998)
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- Al Bahar Tower (ADIC),
s Abu Dhabi, UAE
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Mashrabiya that responds
to the sun, reducing thermal
gains acting on the building




"%« Greater efficiency

2% =« Removal of “human factor”

= . Ability to move away from rigid PPM schedules
* Increase in life cycle of plant and equipment
‘ ,V'A  Reduced labour costs

% . Reduced OPEX




= Small Power

* General Lighting

P- * Emergency Lighting

8= Pumps

Y * Pipework & Distribution
® 8" ¢ Roller shutter doors

d « Automatic Doors

*1 * Air Handling Units

R ° Water features

Labour Intensive

Time and Cost




® Intelligent Solution Examples

N\ * Pipework & Distribution — Leak detection

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

R . Temperature — monitor for out of range values

L T Metering — remote monitoring

| v . Lighting - automatic monitoring and notification of any failure

E - Pumps — detection of vibrations to indicate possible problems
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s What Controls Can Be Fitted?
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* Sensor Examples

Temperature %

Door Status

Water Detection
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p= Wireless Sensors Wireless Gateway Online Monitoring Software Mobile Apps and Alerts
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Over 50 Different Ethernet, Cellular Access Anytime Stay Connected Anywhere
Wireless Sensor USB Gateways Instant Notification With

Types Available Text and Email Alerts
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Alert:

Water detected
In the basement

Check ASAP!
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Alert:

Temperature
is above

threshold in
rack #4
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Alert:

Poor lighting
in Section D
of parking
garage.
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Gateway

Email:

Vehicle 12 returned
to facility at 4:15 pm.
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Gateway

Monnit Alert:

:
5
Front doors
accessed at

i 11:45 pm
. (after hours)
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Facil

ty Monitoring

Gateway
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y Building Costs

80% of the total

costs of building
arise during
operation

20%

building costs

80%

operating costs

Of this
40% energy
30% maintenance

10% other costs
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#% Cost Considerations

* Initial costs
e Alterations. additions, upgrades
 Operation and maintenance

e Utility costs
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Typical Building Approach to Automation
No Integration !
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5 User Interface B
Workstations! \
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#% No Integration Issues

* Engineering left with contractors
* Sole sourcing required to provide integration - $SSS
* Single purpose stand-alone systems

* Nobody responsible for technology integration
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Partial Integration Concept S RESEASHERMERSSERE R RN

Proprietary Control Sub-systems :::

Client. . m
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# Partial Integration

ISSUES
e Software integration on IP networks

e Hardware intensive

BENEFITS

* Single user interface for all systems
* Permits migration to open control networks — competitive bids
* Development of databases — Asset/energy/maintenance

management etc.
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Door Access Control, Intrusion Detection, Lighting & HVAC Control System
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Fire Management System
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# Full Integration Benefits

Same as partial integration PLUS

v ll *© Integrated building sub-systems — i.e. lighting, HVAC, power

management, security etc.

LOWEST LIFE CYCLE OPTION
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Weighting Factors for
Individual PI

Stage 2: Individual Pl

‘ How Do We Measure the Benefits?

Zg o easdreieBenetiy

Stage 1: Assessment scheme

Weighting Factors for
Owverall Pl

Built Environment (Pg) -

Responsiveness (Pgr)

1T LTt

(Bgr)

e . SESCRSER y Stage 3: Overall
: asscssmont

Functionality (Pg) ‘

- (8g)

Economic (Pg)

> (2g)

Owverall
Intelligence
of the
building
(1Q)

Kolokotsa et al (2007)

Suitability (Ps)

bt (8g)
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Life Czcle Cost Summary !§!

Met Present Value

Utilities
O&M
Changes, Upgrades

First Cost

) I.I I-II

500,000 1,000,000 1,500,000 2,000,000 2,500,000

M Integrated Partial M Traditional

Source: LEED 2015

Savings
Full Integration compared to Traditional — $551,739

Full Integration compared to Partial — $300,598
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% How Smart Do We Want To Be?

Energy
Smart meters,
demand response Water

Smart meters, use
and flow sensing

HVAC

Fans, variable air

Lighting
Occupancy sensing |

Fire volume, air quality
Functionality checks,
detector service Elevators
Maintenance,
24 /7 monitoring performance

Condition monitoring,
parking lot utilization

PEHV charging
Charging of hybrid
and electric vehicles

Access and
security

Badge in, cameras,
integration perimeter,
doors

0000
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THANK YOU
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