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Day 3, Session 2:
Simplification – Multiplex Fan/Smoke 
Extraction Fans Controls according to 
NFPA72 2019
15:00 hrs till 15:45 hrs

By: Alan Ang
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JOHNSON CONTROLS
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Leading Brands Across a Comprehensive Portfolio of Products and Services

#1 in HVAC, Controls, Fire Detection and Protection, Security and Power Solutions



12 Online Continuous Learning SeriesJohnson Controls  — APAC Region

This is all about Adoption of Digitization for Fan or Smoke 
Control for Buildings for and reference to NFPA72 2019 
Codes which requires Fire Alarm as the Primary Controller.

 Simplified Design
 Installation
 Operation
 Cost Reduction

Fire Fighters’ Smoke Control Station(FSCS).

Let us have a fast understanding of Smoke Control thru the next video to 
hyper speed everyone to the same level of understanding
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Guide on Smoke Control Equipment applications
1. When the supply and return Air Duct are interconnected as part of a 

normal operation.
 Air Duct are equivalent to electrical conduct where Air conditioned cold air is 

supply thru supply duct and return typically is for the used air.  However as per 
above there will be instance where supply and return air duct are interconnect 
and that is where It is crucial when smoke get transmitted thru the return to the 
supply and re populate the room environment and the detector at the return 
would not detect to shut the damper.

2. Pressurization fan needs to be connected to outside air.
This is typically needed as part of the staircase exit requirement to keep out the 
smoke by pressurizing the stairwell and with the exit door with auto closer.

Smoke Control related equipment –
General Hardware and their Operating principles

In order to get a better grip of the other side of the mechanical world, let us get 
to understand what are the equipment and what are their functions.

• To prevent the spread of smoke and flame from one fire 
compartment to another served by a single AHU, smoke 
detector shall be incorporated in the return air stream 
adjacent to air handling unit. 

• The smoke detector is to initiate action to shut down the 
AHU automatically when smoke is drawn into return air 
system. 

 In any building of which the habitable height exceeds 24m, any internal exit 
staircases without provision for natural ventilation shall be pressurised

**Note: Fire Detection can provide the signal to the control systems to 
managed the variable speed drive fan to keep the staircase pressurized to 
the expectations of the Fire Authorities.  This is outside our ability to perform 
such controls with the Fire Alarm Panel.
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3. Supply & Exhaust Fans for Car Park
 Where a smoke purging system consists of a supply and 

exhaust, both of which shall be designed such that each can 
operate in two sections. 

 The capacity of each section shall be sufficient to provide half 
the air changes required. 

 The exhaust and supply parts shall be electrically interlocked so 
that failure of any section of the exhaust part shall automatically 
shut down the corresponding section of the supply part, which 
can prevent

4. Smoke Dampers used to protect Smoke Barrier.

Smoke Control related equipment –
General Hardware and their Operating principles

 Smoke dampers are specifically designed and installed in 
the ductwork and air transfer openings to prevent the 
passage of smoke between sections.  

 Smoke dampers will work once smoke is detected by a 
smoke detector, which is typically located in the ductwork 
as well. 
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5. Fire Damper shall be listed to ANSI/UL555
 Static fire dampers are designed to cut off airflow when a fire strikes. 

They are usually triggered by a building's fire system. When this 
particular style of fire dampers closes, no air can pass through the 
ducts or any part of the building following them. 

 Dynamic fire dampers are approved for locations where the HVAC 
system's blower remains on during an alarm. This unique type of 
damper has to be powerful enough to close against moving air in 
order to perform its function and protect against the spread of fire.

6. Smoke Control Systems (Fire Alarm Panel) must be listed 
according to both UL864 and UUKL.

7. A Single Control System shall co ordinate the functions provided 
by Fire Alarm System,  FSCS (Fire Fighter Smoke Control 
Station) and Any other related System with the operation of 3rd

party System HVAC and Dedicated Smoke Control equipment.

Smoke Control related equipment –
General Hardware and their Operating principles

**Note: There is a inexhaustible list of equipment depending on Building requirements.
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6.4.4 Activation and Deactivation
6.4.4.1 Automatic Activation.
6.4.4.1.1* Smoke Control systems shall be automatically 
activated in response to Signals received from Specific fire 
detection device or a combination of Fire detection devices
6.4.4.1.2* In the event that signals are received from more 
than one smoke zone, the system shall continue automatic 
operation in the mode determined by the first signal 
received except as provided for in 64.4.1.3
6.4.4.1.3* For systems designed for Operation of Multiple 
zones using only heat activated detection devices, it shall be 
permitted to expand the control strategy to accommodate 
additional zones, up to the limits of the mechanical system 
design.
6.4.4.1.4*  Schedule.  The equipment to be operated for each 
automatically activated smoke control configuration shall be 
fully defined in the project documents.
6.4.4.1.5* Stratifications of Smoke.  For large spaces where 
smoke stratification can occur, one of the following detection 
schemes shall be used
1. An upward beam to detect the smoke layer.
2. Detection of the smoke layer at various levels.
3. Horizontal beams to detect the smoke plume.

**Note:  All extracts of NFPA Clause are subjected to NFPA copyrights and not to be duplicated

NFPA 92 Related Extracts

For Fire Detection supplier to understand the co ordination 
when performing any programming.

Need to get a matrix chart from either HVAC or Consultant 
which detectors to perform what Smoke Control function to 
which equipment.

When more than one signal received it will be the first 
signal that determine the operation

For Heat allow more than 1 zone.

Stratifications of Smoke is crucial especially tall buildings

Smoke Stratification
Smoke Stratification occurs when a layer of warm air (a 
Stratus) collects at roof level. As smoke from a fire low-
energy fire rises, it reaches this thermal barrier and lacks 
the energy to rise further. This causes the smoke to build 
up below the level of the stratus, creating a smoke plateau 
(see diagram below).
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6.4.4.2  Manual Activation
6.4.4.2.1* Manual Fire Alarm pull Stations shall not be used to activate 
smoke control systems that require information on the location of the fire.
6.4.4.2.3* Stairwell pressurization systems or other smoke 
management systems where the response of the system is identical for 
all zone alarms shall be permitted to be activated from a manual fire 
alarm pull station.
6.4.4.2.4 Fire Alarm pull station shall be permitted to cause doors in 
smoke barrier walls to close.
6.4.4.2.5* Manual activation and deactivation shall be permitted to  be a 
controlled device, at a local control panel, at the building’s main control 
center, or at the fire command station.
6.4.4.2.6 Key operated manual switches that are clearly marked to 
identify their function shall be permitted to manually activate the smoke 
control system.

6.4.FSCS Activation.
6.4.5.1 Smoke control systems shall be capable of being activated from 
the FSCS by switches clearly marked to identify the location and 
function.
6.4.5.2 Sequence of Control Priorities.  Smoke Control system shall be 
subject to the sequences of control priorities given in 6.4.5.2.1, 6.4.5.2.2. 
and 6.4.5.2.2.2

**Note:  All extracts of NFPA Clause are subjected to NFPA copyrights and not to be duplicated

NFPA 92 Related Extracts

For Fire Detection please note this when interfacing 
with Smoke Control Systems, pull station not allowed 
if Smoke Detection is assigned.

As per above, please note the difference for Stairwell 
pressurization System that allows Pull Station to be 
use for activation

Note for Door Closer that is permitted and signage 
required.

Note the scope of work for Main Control Centre of 
Main Fire Alarm Panel.

Note the clear requirements for clear labelling of 
FCSC switches and LEDs

This must be communicated clearly whether as a 
primary or secondary systems for Fire detection.
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6.4.5.3 Response Time
6.4.5.3.1  The smoke control mode shall be initiated within 10 
seconds after an automatic, manual or FSCS activation command 
is received at the smoke control system.

6.4.5.3.2* Smoke Control Systems shall activate individual 
components(e.g. dampers, fans) in the sequence necessary to 
prevent physical damage to the fans, dampers, ducts and 
other equipment

6.4.5.3.3* Smoke Containment Systems.  The time necessary 
for individual smoke containment components to achieve their 
desired state or operational mode from when the components 
receives the signal shall not exceed the following time periods:

1. Fan operation at the desired state: 60 seconds
2. Completion of damper travel: 75 seconds.

6.4.5.5.3.4* Smoke management systems.  
The total response time, including that necessary for detection, 
shutdown of smoke management operating equipment and smoke 
control systems startup, shall allow for full operational mode to 
be achieved before the condition in the space exceed the design 
smoke condition.

**Note:  All extracts of NFPA Clause are subjected to NFPA copyrights and not to be duplicated

NFPA 92 Related Extracts – Relating to Smoke Control Requirement and FSCS Role 

Please take note should Fire Detection be assigned 
as the FCSC as well if there is any feedback Status 
managed by Fire Detection System.

Rational is for mechanical systems if not handle in 
sequence might result in air pressure built up due to 
fire or smoke damper restriction and might damage 
the HVAC equipment.

Note for Smoke containment time to achieve fan 
cooperation is 60 seconds and completion of damper 
travel within 75 seconds.  Need to ensure otherwise 
if wrong HVAC devices type selected or wrong Fire 
detection delay timer included will not be able to 
achieve the target timing required.

Note Smoke management System response time 
requirement to achieved design smoke condition.
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6.4.5.4* Fire Fighters’ Smoke Control Station(FSCS).
6.4.5.4.1 An FSCS shall be provided for all smoke control Systems
6.4.5.4.2 The FSCS shall be installed at a location acceptable to the authority having 
jurisdiction.
6.4.5.4.3* The FSCS shall provide status indication, fault condition indication and 
manual control of all smoke control system components.
6.4.5.4.4 Status indicators and controls shall be arranged and labeled to convey the 
intended system objectives
6.4.5.4.5 Operator controls, status indication and fault indication shall be 
provided for each smoke control zone, each piece of equipment capable of 
activation for smoke control, or a combination of these approaches.
6.4.5.4.6  Positive status indication (ON and OFF) shall be provided individually or 
by zone in accordance with 6.4.5.4.5 for the following:

1. Dedicated smoke control system fans
2. Nondedicated fans used for smoke control having a capacity in excess of 

2000 ft3/min (57m3/min)
6.4.5.4.7* ON status shall be sensed by a pressure difference an airflow switch or 
some other positive proof of airflow.
6.4.5.4.8 Positive status indication (fully open and fully closed) of damper are 
provided on the FSCS.
6.4.5.4.9 Provision shall be included for testing the pilot lamps on the FSCS control 
panel(s) by means of one or more “Lamp Test” momentary push buttons or other self 
restoring means.
6.4.5.4.10 Diagram and graphic representations of the system shall be used.
6.4.5.4.4.11 The FSCS shall have the highest priority control over all smoke control 
systems and equipment.

**Note:  All extracts of NFPA Clause are subjected to NFPA copyrights and not to be duplicated

NFPA 92 Related Extracts – Relating to Smoke Control Requirement and FSCS Role 

As per clause indicate for FSCS 
expected coverage.

Important to note as most supplier tends 
to miss out the Fault indication of the 
controlled devices.

Positive feedback needs to be clear if 
Fire detection is the primary System.

Note the requirement for airflow switch 
and not just electrical dry contacts for 
both fans and damper.

Note the lamp test requirements

This needs to be clarified right from the 
start as interfacing with multiple 3rd party 
Equipment and supplier.
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NFPA72 2019 : Chapter 23.3.34 – BSIU & Fire Alarm Panel Role Definition

 N3.3.34 A Building System Information Unit (BSIU). computer-based electronic device that is 
intended to display building information and execute system control functions, including fire system 
information display and control.

 23.8.4.2.2.1 A fire alarm control unit (FACU) controlling the fire alarm system shall be located within the same 
room as the BSIU.

 23.8.4.2.2.2* The BSIU shall not be permitted to perform fire alarm system control features that cannot be 
accomplished by the FACU within the room.

 A.23.8.4.2.2.2 When the BSIU is not available to control the fire alarm system, the FACU within the room must 
be able to perform all the necessary controls of the fire alarm system without relying on the BSIU.

Bacnet

Controls

Fire Alarm Related 
emergency controls 

functions

BSIU/BMS/BAS/PLC/Security Systems- Fire Alarm Annuniciation and Control functions.  All communication 
control signal issued thru Fire Alarm Panel.

Failure of BSIU does not affect Fire Alarm Panel Control function

**Note:  All extracts of NFPA Clause are subjected to NFPA copyrights and not to be duplicated
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Chapter 23.8.4.2.2.3 – Listing Requirement for Interconnections

 23.8.4.2.2.3 The communication path from the FACU and the BSIU shall meet the requirements of 
23.8.4.4.1 through 23.8.4.4.3

 23.8.4.2.2.4 The application software for the BSIU shall be listed to ANSI/UL 864, Control Units 
and Accessories for Fire Alarm System

**Note:  All extracts of NFPA Clause are subjected to NFPA copyrights and not to be duplicated

UL864
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UUKL & UL864 Listing for Fire Alarm Systems as FSCS



25 Online Continuous Learning SeriesJohnson Controls  — APAC Region 

Fire Detection Smoke/Fans Control Solution

Cost Cutting  
Simplified Proven Solution:
Multiplex Fan Controls Solutions
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Alternate Solution: Multiplex Fan Control Solutions from Simplex

Versus

Hardwired Solutions
Multiplex  Solutions

Possible Equipment involved depending on Countries fire regulations and typical expectations

Fire Fighters’ Smoke Control Station(FSCS)
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Typical  Fans Control Solution –
Direct connection from starter to Fan Control Panel

Location One

Location Two

Location Three

C
on

tr
ol

 R
oo

m
 

Hard Wired Fan Control Panel Need 
Large Wall Space/Console 

Main Fire 
Alarm Panel

04 Sets of Fans

04 Sets of Fans

04 Sets of Fans

4 x 4 = 16 Core of Fire Rated Cables

4 x 4 = 16 Core of Fire Rated Cables

4 x 4 = Core of Fire Rated Cables
Total: 48 Core 
of Fire Rated 
Cables

** Cost Implications
Cost of Hardwired Fan Control P         =  $$$?
Cost of Engineering Hours                  =  $$$?

Wall Space – Lost of Rental Space     =  $$$?
Cost of Fire Rated Cables                   =  $$$?
Cost of Conduit, Trunking and space   = $$$?

Fire Fighters’ Smoke Control Station(FSCS).
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Fans Control and Annunciation thru Remote Addressable Modules and 
Control by Main Panel LED and Switch Option

Main 
Alarm 
Panel

Fan Control
Annunciator Panel 
Linked to MAP
Replaced Large
Fan Control Console

** Note:
• With Fan Control function managed by FA Panel.
• FA Panel can Monitor:
• Fan Feedback Status
• Fan Operation Control Status 
• All Related historical fire detection information 

recorded.
• Fireman or qualified person is able to run fans 

to help control Fire Situation.
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Fan  
Start

Fan 
Stop

Fan 
Status

Fan 
Trip

Relay Relay Input Input
** Cost Savings
1. Replace Hardwired Control Panel with Fire Detection Control Switch 

using existing Fire Alarm Panel = $$$
2. Reduced Fire Rated Cables = $$$
3. Reduction of Engineering Hours = $$$
4. Wall Space Recovery = $$$Small Enclosure required

**Note: Not every country fire authorities can or have 
accepted multiplex Fans Controls approached.  This needs 
to be verified and confirm acceptance with Fire Authorities 
and related authorized parties before proceeding.

**Note: Multiplex Fan Controls had been around for more than 20 years and 
is a alternate practice in USA for AHJ accepts digital solution.
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Using Mimic combine with Fan Controls minimum Wall Space on actual Site

Pressurisation Fan
Mimic Building

Display

Smoke Extraction and Car Park Fan
Overview Operation

Mimic Interface
On/Off Auto
Controls

Another Choice Of Layout

Multiplex Fire Fighters’ Smoke Control Station(FSCS).
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Actual Control Room in APAC with Multiplex Fan Controls 
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Plans on how to segment  Smoke Control
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Buttons Operations

LED Operations

Auto On   Manual OffManual OnFan TripAuto Reset   

Switch and LED Operation Simulation
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Questions and Answers Session
Questions and Answers?

Pertanyaan

問題

질문

សំណួរ
Асуултууд

Mga Tanong

ćŹńčτĹ ŘΘĆ

Câu hỏi
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Brought to by:

Termina Kasih!
謝謝!

Cảm ơn bạn!

ćŹńčτĹ ŘΘĆ!

Баярлалаа!
Salamat!

감사합니다!

សូមអរគុណ!

• Any further Questions 
and Support look for our 
nearest sales Channels in 
your countries and they 
can help you with 
information you required

• If you required a copy of this 
presentation, we will need the 
basic information as below:
 Name
 Email
 Company if possible Website
Best approach is to contact our 
sales Channel within your country.

Sales Region: All Except in grey colors 
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