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What I1s Bulilding Services
Engineering (BSE)?




What i1s BSE?
?

Building Services Engineering (BSE)

It Is about designing, installing & servicing
everything that i1s needed to make buildings
comfortable, safe & convenient




Major Building Services Systems and Components
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What i1s BSE?

Related areas/disciplines /

HVAC+R (heating, ventilating & air-conditioning
+ refrigeration)

Fire services
Water supply & drainage
Electrical services
Lighting systems

|~ Security & communication
Lifts & escalators




What i1s BSE?

Related areas/disciplines /
Building management & control system

Gas & steam supply
Acoustics

Facade engineering

Refuse disposal system
Building energy efficiency
Sustainable building design




What i1s BSE?

Video:

The Building Design Process and Teamwork:
Building Services Engineer [ArchSD] (2:11)

www?2.archsd.gov.hk/teachingkits/TK2/video4 en.html




Building des1gn s a team work,
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Even an A380 aircraft also needs Building Services.
A380

Elevator/lift

Tollets
Fire protection

Alir-conditioning
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Why BSE is Important? }Z%j/\

QD
BSE ? @(g/@

Malin objectives of BSE design

Hygiene (prevent disease & ensure health)

Safety (protect against risks)
Comfort (physio- & psycho- well-beings)

Convenience (efficiency & productivity)
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Figure 14.4 Body-building system integration.
(Source: Ahuja, A., 1997. Integrated M/E Design: Building Systems Engineering, Chapman & Hall, New York.)
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Why BSE Is Important?
BSE ?

Scope of work
Planning of building projects
Building design
Site construction & installation
Testing & commissioning
Operation & maintenance
Refurbishment & renovation
Facility management




Building Services Engineers are involved in whole building life cycle
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Building Security Design

Security engineering
Develop detailed engineering plans and designs
for security features, controls and systems

Physical security

Deter attackers from accessing a facility, resource,
or information stored on physical media

Guidance on how to design structures to resist
various hostile acts




Highly secured premises
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Building Security Design

Four layers of physical security
Environmental design (to deter threats)

Mechanical and electronic access control
(e.g. locks and access cards)

Intrusion detection (monitors for attacks)

Video monitoring (for Incident
verification and historical analysis)

The goal Is to convince potential attackers that
the likely costs of attack exceed the value of
making the attack




Building Security Design

Design considerations
Evaluate the risk
Physical protection
Detection
Alarms
Response
Maintenance & review

Conflicts between security requirements and
fire safety/escape /
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Building Security Design

Common security systems
Burglar alarm system
Fire alarm & detection system
C.C.T.V. surveillance system
Intruder detection & access control

Intercom systems Door-phone system
& Interlocking system

P.A. (panic attack) button system
Security lighting




Typical security and alarm systems

Digital Video

Closed Circuit
Surveillance

Television

—— et

Cntical Process
Monitoring




Magnetic contacts on windows and doors

Recessed switch in top casing;
magnet in window fop

Surface-mounted
switch and magnet
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[Source: Kennedy, T. and Traister, J. E., 2002. Low Voltage Wiring: Security/fire Alarm Systems]




Example of an intruder detection alarm system

[Source: http://www.xpertsecurity.com]




Schematic diagram of a fire-alarm main control panel
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[Source: Kennedy, T. and Traister, J. E., 2002. Low Voltage Wiring: Security/fire Alarm Systems]




Components for a typical security/fire-alarm system
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Integrated Photo ID Badge
mz? Access Control Systgm Access control system
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Car park control system

Management Automatic
Office Pay Station
MNetwork Computer
Central Management
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A typical building security & car park control system

(1) Building entry access system with
Intercom system

(2) Lift access control restricting
tenants within floors

(3) Secure alarmed areas within office
complexes

(4) Energy management & building
service control systems (lighting and
air conditioning)

(5) Car park access control for entry
and exit

[Source: http://www.baps.co.nz]
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A world without thieves?!
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Crime Prevention

Elements necessary for a crime to occur:

Desire or motivation on the part of the criminal

The skills and tools needed to commit the crime

| -+ Opportunity |
Crime triangle
Criminal, Victim, Opportunity




Crime Prevention

Types of crimes

Major crimes, such as drug offences, burglary,
robbery, indecent assault, thefts

Minor crimes, such as graffiti, vandalism, littering,
criminal damage

Crime and loss prevention
Affected by the environment
High value assets (cable/lead) (

/)




Unattended back lane might attract crime




Crime Prevention

Situational crime prevention techniques:

Increase the difficulty of crime
Increase the risk of crime
Reduce the rewards of crime

Impact of built environment
Barriers and access control

Detection and alarm
Avoid/protect valuables /




Crime Prevention

Crime prevention through environmental

design (CPTED)
Proper design & effective use of the built

environment can lead to a reduction In the
Incidence and fear of crime

Deter criminal behaviour and influence offender
decisions that precede criminal acts

Relationship between the built environment and
criminal behaviour




Crime prevention through environmental design (CPTED)
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Crime Prevention

Use of light and colour: Blue lighting

For areas used by drug addicts to inject drugs. The
blue lighting makes it impossible to identify veins,
thus discouraging the addicts from using that
location to "'shoot up" and then discard needles




Key concepts of crime prevention through environmental design
(CPTED)

Territoriality The wider

environment

Surveillance

Access Control

Image /
Maintenance

Target
Hardening

Source: Adapted from Moffat (1983, p. 23)
[Source: Cozens, Saville and Hillier (2005)]




Crime Prevention

Key concepts of CPTED

1. Territoriality

2. Survelllance

3. Access control

4. Activity support

5. Image/maintenance /
6. Target hardening




Crime Prevention

1. Territoriality

Defensible space

Reinforce a sense of ownership
2. Survelllance

Natural/CCTV /

3. Access control
Regulated access

4. Activity support
Encourage “safe” activities “c




Crime Prevention

5. Image/maintenance /
Promote a positive image and proper maintenance

6. Target hardening
Use of physical barriers

Architect, BSE and Criminologist must work
together




Safe living environment
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Safe Environment

E

Environmental quality
Well-designed
Attractive
Clearly defined
Well maintained

Secured by design

Designing out crime

To encourage people to adopt measures to assist
In crime prevention




Safe Environment

The role of BSE

Planning & design

Assess the risk

Consider suitable measures
Construction process

Take precautions and attention

Coordinate with contractors
Facility managment

Analyse and evaluate the problems

Recommend remedial measures




Safe Environment

Components
AIr duct
Pipework
Trunking
Lighting
Appliance
Equipment
Plant
Controls




Safe Environment

E

The law of unintended consequences

Unintended outcomes

Unexpected benefits (+ve) ()
Unexpected drawbacks (-ve) ()
Perverse results

BSE often face such

Need to understand/promote benefits and avoid
drawbacks /




Conclusions

Key points discussed:
What is BSE?
Why BSE is Important? BSE
Building Security Design
Crime Prevention
Safe Environment

Crime and loss prevention
Integrated approach Is needed
Affected by the environment




N
Conclusions &

Crime prevention through environmental
design (CPTED)

Should be considered first

Need the cooperation of Architect, BSE and
Criminologist

Shall understand the true crime in Hong Kong to
promote benefits and avoid drawbacks
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[Source: vgboxart.com]



THANK YOU

(More information: www.hku.hk/bse/)




