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Pat McManus



• Why smoke control is critical in fire scenarios

• Common principles shared across smoke control systems

• Activation, operation, and basic system interfaces

• Typical building applications

• Importance of coordination with fire detection systems

Systems Overview



1.  Construction is simpler as installation is to the current code.

2.  Maintenance is harder as you need to know what the systems design is.

3.  Testing is the hardest, as you need to know the performance requirements 
of all the codes, standards and the accepted design.

TYPES OF SMOKE MANAGEMENT SYSTEMS
• Shutdown – Everything stops and possibly closes
• Air Purge – Air onto and off every floor at the same time
• Zone Pressurization – Pressurize & depressurise fire compartments
• Exit Pressurization – Prevent smoke entering fire isolated exits
• Stair Relief – Mechanical exhaust to assist the exit pressurization
• Stair Relief – Passive relief openings to assist the exit pressurization
• Smoke Exhaust – Atriums e.g. office buildings; Warehouses & shopping 

centres

Smoke Control System Types



• Purpose of shutting down mechanical systems during fire 
events

• Preventing smoke spread through ductwork and air handling 
units

• Typical shutdown triggers and controls

• Relationship with fire compartmentation

System Shutdown



System Shutdown



• Importance of keeping exits smoke-free

• How pressurisation supports safe evacuation

• Typical protected spaces (stairs, lobbies)

• Interaction with door opening forces

• Alignment with evacuation strategies

Fire Isolated Exits – 
Stair & Passageway Pressurisation



Fire Isolated Exits – 
Stair & Passageway Pressurisation



•Minimum Outdoor Air

•Maximum Outdoor Air – Economiser Cycle

•Typical operation during a fire event

•Key compliance considerations

Air Conditioning System Fundamentals



Minimum Outdoor Air



Maximum Outdoor Air



Air Purge Systems

•Legacy systems

•When purge systems were required

•Basic principles of air purge systems

•Typical operation during a fire event

•Key compliance considerations



Air Purge Systems



Zone Pressurisation Systems

• Basic principles of pressurization and airflow control

• How zone pressurization limits smoke movement

• Typical applications within types of buildings

•  Importance of balance and system reliability



Zone Pressurisation Systems



Smoke Control 
 & Smoke Exhaust Systems

•What are NCC/BCA smoke control systems

•What are NCC/BCA smoke exhaust systems

•Typical applications such as atria and large spaces

•Natural & mechanical solutions – S&HV’s and SEF’s

•Design intent versus operational outcomes



Smoke Control, Smoke Exhaust   
  & Heat Vent Systems



Miscellaneous: Car Park Ventilation

• Purpose of car park ventilation in fire and non-fire modes

• Fire mode operation versus day-to-day air quality control

• Typical system operation during a fire event

• Integration with FIP/FFCP systems



END of PART I
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Occupancy Permit



- Operations & Maintenance Manual

  - Cause and Effect Chart

  - Operational (Test) Matrix

  - Description of Operation

  - Previous test results

  - Fire Engineering Reports

Baseline Data



Maintenance Schedule



Maintenance Schedule



Testing ....gaps



Testing ....gaps
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Located with FIP

Test:

   - manual fan control

   - indicator lamp

   - fault status

Fire Fan Control Panel



Stairwell Pressurisation:

  - referencing the incorrect AS1668.1

  - condemning design:

     - no path for airflow

     - reference point 

  - incorrect test methodology

General

  - dampers:

    - misunderstood

    - missed!

 - HVAC Essential Services

    - not tested!

Common ... oversights



Stairwell Pressurisation:

  - referencing the incorrect AS1668.1

  - condemning design:

     - no path for airflow

     - reference point 

  - incorrect test methodology

General

  - dampers:

    - misunderstood

    - missed!

 - HVAC Essential Services

    - not tested!

 - record keeping!

Common ... oversights



Recommendation



AS1668

The use of mechanical ventilation and air-conditioning in buildings,

Part 1: Fire and smoke control in multi-compartment buildings

Numerous versions:
1974 & 1979

    Fire Precautions in buildings with air-handling systems

1991

    The use of mechanical ventilation and air-conditioning in 
buildings

1998

    The use of ventilation and air-conditioning in buildings

Primary Aust Standards



AS1851...



Recommendation
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Dedicated System

Dampers & System Control



Dampers & System Control

Multipurpose System

• Dampers control air in smoke management systems
• All components of an overall system
• Identification of the dampers’ function is critical



Fire damper – Stops airflow

Failure mode – closed  

Smoke dampers – 
Stops airflow

Failure mode closed

Smoke control systems rely on air movement

Dampers & System Control- components



Can be open or closed depending on the 
function.

Steel or aluminium depending on the 
temperature requirement.

Within a subduct or a performance solution 
in a fire barrier

Air Control Dampers



Can look the same as air control dampers or 
motorised fire dampers but without fusible 
links...

Identify by operational function

Air Control Dampers – Smoke Exhaust



 - Fire dampers:  fire/failure position                                   CLOSED

 - Motorised Fire Dampers:  fire/failure position               CLOSED

 - Motorised Fire/Smoke Dampers:  fire/failure position CLOSED

 - Smoke Dampers:  fire/failure position                             CLOSED

 - Air Dampers:  fire/failure position either        OPEN or CLOSED

 - Air Dampers/Smoke Exhaust:  fire/failure position -     OPEN

Standard Failure Positions



 

Smoke Control Issues



 

Smoke Control Issues



 

Smoke Control Issues



 

All systems need to work 
Smoke Control Issues



 

Smoke Control Issues



 

Smoke Control Issues



✓  Define system intent and damper operation
     .... (normal/fire/smoke modes).

✓Coordinate fan and damper sequences.

✓Use the correct damper type and fire rating.

✓Standardise naming conventions (AS1682.1:2015), labelling

    and documentation

✓  Test integrated systems – not just individual components. 

      .... this applies to maintenance too.

✓Maintain and regularly test dampers.

Design & Commissioning Essentials



A single damper that does not do what 
it should can compromise an entire 
system

Smoke Control Systems ...

... are independent



END of PART III

.... any Questions?



Questions and answers 
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