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Introductions & Guidelines

AParticipation Guidelines:
A Audience will be muted during the webinar.

AQuestions can be submitted anytime via the GoToWebinar platform and
will be addressed at the end of the presentation.

AReminder: This webinar is being recorded!

ATo earn PDH credit for today, please stay clicked onto the webinar for the
entire program.

A A post-webinar evaluation will be emailed to everyone one hour following
this presentation, anditmustbe compl et ed to qual.
credit.
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Q&A

To submit questions:

AFrom the attendee panel on the side of the screen, select the
AQuestionso drop down

AType your question in the

AQuestions will be answered at the end of the program.




AMCA International has met the standards and requirements of
the Registered Continuing Education Program. Credit earned
on completion of this program will be reported to RCEP at
RCEP.net. A certificate of completion will be issued to each
participant. As such, it does not include content that may be

deemed or construed to be an approval or endorsement by the
RCEP.

Attendance for the entire presentation AND a '
completed evaluation are required for PDH

credit to be issued.
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DISCLAMER

The information contained in this webinar is provided by AMCA
International as an educational service and is not intended to serve
as professional engineering and/or manufacturing advice The views
and/or opinions expressed In this educational activity are those of
the speaker(s) and do not necessarily represent the views of AMCA
International In making this educational activity available to its
members and others, AMCA International is not endorsing,
sponsoring or recommending a particular company, product or
application Under no circumstances, including negligence, shall
AMCA International be liable for any damages arising out of a
partyos reli ance upon or use of




COPYRIGHT MATERIALS

This educational activity Is protected by U.S. and International
copyright laws. Reproduction, distribution, display and use of the
educational activity without written permission of the presenter Is

prohibited.

© AMCA International 2021
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Purpose & Learning Objectives

The purpose of this presentation is to inform industry professionals about Life-
Safety Dampers. At the end of this presentation attendees will be able to:

Aldentify different Life-Safety Damper Product
Types

AOutline Life-Safety Damper Rating Requirements
AExplain Installation Requirements & Options
ADiscuss Available Options / Accessories
AExplain Testing/Maintenance Requirements




Codes & Standards

1IBCG

INTERNATIONAL BUILDING CODE

Ll

| »\’ I NATIONAL FIRE PROTECTION ASSOCIATION

The leading information and knowledge resource on fire, electrical and related hazards

u Underwriters
|. Laboratories




Requlred El ements of
Safety Damper Installation

1. Rater Barrier
2. Listed Product

3. Installation
Requirements




Building Code

Alnternational Building Code (IBC)
ACh. 71 Fire & Smoke Protection Features
A Sec. 717 i Ducts & Air Transfer Openings

ABaseline Requirements:

ADampers must be listed & labeled to applicable IBC
UL standard

ADampers must be installed in accordance with
manufacturerods I nstruc

ADefines the type of damper required to protect BULOmG 0
penetrations through each type of rated
building element




Code Mandated Applications of Life-Safety
Damper

Sections 717.51 Where Life-Safety Dampers are Required
A717.5.1 Fire Walls

A717.5.2 Fire Barriers

A717.5.3 Shaft Enclosures

A717.5.4 Fire Partitions (includes corridors)
A717.5.5 Smoke Barriers

A717.5.6 Exterior Walls

A717.5.7 Smoke Partitions




Standards - NFPA

National Fire Protection Association ECTE T T T 1)

Alnstallation, Testing and Maintenance
ANFPA 80

A Standard for Fire Doors p— E%TEEL
ANFPA 105 —

A Standard for Smoke Doors ——— %‘;‘;’;;;‘;_J .
ANFPA 90A and 90B

\
\

A Standard for Installation of Air-conditioning 1
and Ventilating Systems

ANFPA 92
A Standard for Smoke-Control Systems
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Standards - UL

Underwriters Laboratories @

ATesting, Evaluation and Certification
AUL 555 - standard for Fire dampers
AUL 555S - standard for Smoke dampers

AUL 555C - standard for Ceiling Radiation
dampers

AULO6s f-Bpl $emwvi ceo
dampers are built as they were tested




Purposes of Life-Safety Dampers

AContainment

ABuilding codes require life-safety dampers to
protect duct penetrations thru rated construction

AFire and smoke rated construction is used to
Acompartmentali zeo a bu
zones to prevent the spread of fire

AEngineered Smoke Control Systems

ASmoke and Fire Smoke Dampers are often used
as part of an engineered smoke control system to
evacuate smoke and/or pressurize zones
adjacent to the fire




Dampers in an Engineered Smoke Control
System







Purpose of Fire Damper

ATo maintain the fire-resistance rating of fire walls, barriers and
partitions when penetrated by air duct or transfer openings

PE< )|
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Unprotected Partition Protected Partition




Hourly Fire Resistance Rating

IBC table 717.3.2.1

Minimum Damper Rating

Type of Penetration

(hours)
Less than 3 hour fire resistance
: 114
rated assemblies
3 hour or greater fire resistance 3
rated assemblies

2 hour assembly rating = 1.5 hour rated damper
3 hour assembly rating = 3 hour rated damper
4 hour assembly rating = 3 hour rated damper




UL 555 Fire Test




Fire Damper Operation

UL Marking and Application Guide

AStatic

AUsed in duct systems or penetrations where
the HVAC system is automatically shut
down Iin the event of a fire.

ADynamic
ATo be used in applications where fan
pressure and airflow will be on during a fire
Incident.




Fire Damper Actuation Temperature

AFor Most Fire Dampers this is the
Fusible Link Temperature Rating

A165AF i standard
A160AF minimum per IBC

A212A i max for static
applications

AHelps avoid nuisance trips
from heating equipment

A286AF

A350AF i max for dynamic
application




Velocity & Pressure Ratings for Dynamic Fire
Dampers

AOperational closure velocity rating /

A2,000 fpm (UL555 minimum rating)

A4000 fpm

AOperational closure pressure rating
A4-in. wg (UL555 minimum rating)
A6-in. wg
A8-in. wg

ABroadest product offering is rated for
2,000fpm and 4-in. wg
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Damper Construction

ATwo common construction types

A Curtain
A Static or Dynamic rating
A Low cost

A Multi-blade

A Typically have Dynamic rating
A Larger sizes than curtain models
A Can double as a balancing damper

AMaterial
A Galvanized
A 304 & 316 stainless steel
A* No aluminum models *
(1,221 melting point)




Fire Damper Transition Options




True Round Life-Safety Dampers

- ——— Nut

Retaining
Plate
Assembly
True Round True Round
Dynamic Fire Fire Smoke Clamping Screw
Damper Damper

Retaining Plate The Opening in the
Included with the Damper Wall Does Not Have to

be Round!




Fire and Fire Smoke Damper Installation




Fire and Fire Smoke Damper Installation

Mounting Orientations T Curtain Dampers
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<—— Damper
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Curtain dampers are only listed and labeled to be mounted in the orientation they were
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Fire Damper Installation Requirements

Mounting Orientations T Multi-Blade Fire Dampers

A Mo s t oebladedide ttampers are approved to be N
mounted vertically or horizontally | Traglt;onal
2 models:
@Z%L Blades must € >
. = (jfi be horizontal 4
— Lo M= ] ]
\\\ M-.-;-_'\—\f—-;-“w’“—sfﬁ;f_;—@—v‘“—f? 2 \\\\\\ 7 e A\
N Bk : \I'T.-? e [;‘\\\\ ﬁﬁjﬁ Only models
o] I el e specifically tested
: - | for vertical blade '
%
%’/5 mounting may be
| % mounted with their
Horizontal Vertical blades running
vertically uis




Fire and Fire Smoke Damper Installation

Wall or Floor Opening Dimensions

Dampers must be ordered to fill the
full opening.

You can not order multiple dampers
to fill a single opening!
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Fire and Fire Smoke Damper Installation

Horizontal Installations

Fire and Fire Smoke dampers are only approved to be installed
horizontally in concrete floors

_ // /
Exceptions T 1T ALY
1. Tunnel Corridor — (e
Ceilings (model “““""“"“\\ B
CFSD) b
2. UL Design 1503 FORFRE 5 S

%/
N A




Fire and Fire Smoke Damper Installation

Design 1503: Horizontal Non-Concrete Barrier
An Innovative Solution to a Common Construction Challenge

Note:
Design
1503 is a
non-load
bearing
barrier




Horizontal Non-Concrete Installation
UL Design 1503




Installation Requirements
Fire and Fire Smoke Dampers

Framing of Opening Tl Rl
ADouble vertical studs required "

for dampers over 36.dx36
ADamper opening in wood stud

walls must be lined with sheet -

rock —_——
AOpenings in steel stud wall: N -

not need to be lined

/ N Retainin /
e : s i




Traditional Installation

Fire and Fire Smoke Dampers

AThe centerline of the damper

frame must be In the plane of
the wall/floor

ARequires annular space

between the damper sleeve
and wall opening

)y
=

ARetaining Angle Installation

AAngles must be fastened to the
sleeve (not to the barrier)

*only applicable for damper sizes above 36 in. x 36in.

—pas s s e e o e s




Traditional Installation
Fire and Fire Smoke Dampers

Approved Duct to Sleeve Breakaway Connections

Sleeve Duct

AN

Manufactured TDC/TDE
Flange Systems

Transverse Joints




UL 555 Duct Impact Test




UL 555 Duct Impact Test



UL 555 Duct Impact Test
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Alternative Installation Methods

Single Side Installation
ANo annular space requirements

AAngles must be attached to both the sleeve
and the barrier

AAllowable damper sizes:

A Vertical Mount:
A8006x500
A500x800
Ad40ox1000

A Horizontal Mount |
A1440x960 1 preFens

1/2 in. UL Classified
Gypsum Wallboard (see
LR i

UL Rated Wall Design
for Additional Details)

* Larger assemblies and 3 hours ratings require angles on both sides of barrier
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Alternative Installation Methods

Out-Of-Wall Installations

Only valid for specific models that were tested

outside the plane of the rated barrier I I a blanket around somve

; . |

N =L
Commonly used in shaft wall st
installations where there is no i AL
external access to the actuator. 7 || |N

:ﬁ_ \cnmhlnaﬂnnFn

7% *|- sin. - Smoke Dampar
=
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Alternative Installation Methods

3 Sided Retaining Angle Installation Method

A The retaining angle may
be omitted from any of
the four sides

A UL approved




Additional Alternate Installation Methods

Check manufacturer literature for additional installation methods

Instruction Manuals No Flow Duct Smoke Detector (#465915 |0M)
Multiblade Fire Dampers and Combination Fire Smoke Dampers (#481318 10M) No Flow Duct Smoke Detector (System Sensor)
Supplements Open or Closed Indicator (#459656 10M)
Concrete Floor with Steel Deck Supplement (#463562 10M) Quick Connect Breakaway Supplement (#4683502 10M)
Damper Maintenance Resettable Link (#459840 I0M)
Drive Slip Breakaway Connection (#468769 [0M) Resettable Link with Blade Indicator - RRL/OCI (#471836 I0M)
External to Internal Mount for FSD and SMD Series (IOM #481950) Sealant Supplement (#462703 I0M)
Field Supplied Sleeves on Fire Smoke Dampers (#463543 10M) Single 3-Sided Retaining Angle Supplement - Vertical Mount (#473768 |OM)
Fire Resistant Ventilated Duct Assembly (#469692 I0M) Sleeve Extension Supplement (#462103 I0M)
Firestop Material (#469419 10M) Smoke Detector DUCTSD (#482753 10M)
Fusible Link Replacement (#471602 10M) Smoke Detector DUCTSD (System Sensor)
Greenheck Test Switch (#474102 10M) Temperature Limited Override TOR (#471837 10M)
Grille Installation Supplement (#463622 10M) Thermal Blanket Kit for DFD FD and FSD Series (#481945 I0OM)

Metal Stud in Shaftwall Partition Supplement (#462100 I10M) UL 1503 Non-Concrete Horizontal Mount Damper (#481007 10M)
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Recap of Fire Damper Specification Criteria

Specification Requirements
AHourly Fire Rating

AActuation Temperature
ADynamic vs. Static

AVelocity / Pressure Ratings
AMounting Orientation

ABe Conscious of Size Limitations
Alnstallation Options







UL 555S Classifications

AVelocity and pressure rating

ATested to same performance values as
dynamic fire dampers

ALeakage class
Al (8 cfm/sq. ft @ 4 in. wg)
All (20 cfm/sq. ft @ 4 in. wg) *
Alll (80 cfm/sq. ft @ 4 in. wg)

AElevated temperature rating
A250AF
A350AF

*IBC 717.3.2.2: Smoke damper leakage ratings shall be Class | or Il.




Amount of Time to Fill a Room With Smoke
Based on Leakage Class

| eakage Class Length of Time

I 100 minutes

40 minutes
10 minutes

/

24060W x 240H
maximum rated pressure

3200 FT3 space




Smoke Damper Installation

Alnstallation
ACenterline of blades must be within 24 /_w ‘

Inches of a rated smoke barrier =

ACan be installed directly in ductwork or in ,.__%_
sleeve/barrier like fire damper 7 /O

ANo annular space requirement _‘%_
AActuation (per IBC 717.3.3.2)

AListed smoke detector within 5 feet of L
damper ——

ATotal-coverage smoke detection system 24in. |




Smoke Damper Construction

AConfigured like a control damper

AMulti-blade
A 3V or Airfoil blade

ARound

AConstruction
ABlade and jamb sealc

AAluminum models available
A Extruded blades and fran

ANo sleeve requirement \\

ALarger max. listed sizes — O

and fire-smoke dampers Extruded
Airfoil Round

Fabricated
Airfoil
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Fire/Smoke Damper Actuators

AMounting
AMust be factory installed per UL
Alnternal or external location

AOperation
AAlways spring return

ATesting requirement
A20,000 cycles i two position
A+ 100,000 repositions i modulating




Fire/Smoke Damper Actuators

AElectric

ATwo position
AModulating / Balancing

APower connection
A24 VAC
A120 VAC

A Transformer required on
208V, 277V, 460V

A Pneumatic .
A20-25 psi supply
A60-80 psi supply




Fire/Smoke Damper Actuators

AActuator elevated temperature
rating
A250AF or 350AF

AVarious torque ratings for different
models (18 in*lb up to 180 in*Ib)

AMay use multiple actuators on
larger damper assemblies*

*up to maximum qty and damper size allowed by UL
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Purpose of Fire/Smoke Damper

AProvide the same level of
protection as individual fire and
smoke dampers

AFire rating 1 UL555 certified

AlLeakage rating i UL555S certified

AAlways supplied with factory
mounted actuator

AAlways dynamically rated




Fire/Smoke Damper Clc)sure Devu:es

ARRL
AElectric thermal switch

ARRL/OCI
ARRL + open / close indication

ATOR

ASecondary override temp. for
smoke control applications

AFusible Link S

A Often used for fail open operation

APRV
APneumatic relief valve




Operational Test and Inspection




Damper Test and Inspection Requirements

International Fire Code (IFC)

Requires fire dampers to be
maintained in accordance with
NFPA 80 & smoke dampers to
be maintained in accordance
with NFPA 105




Operational Testing

NFPA 80 & 105

AOperational test:
ANFPA 801 Fire Dampers [lleem—
AiAfter the in i
damper is completed, an

operational test shall be
conducted. 0O

ANFPA 1057 Smoke Dampers

AR An operational t
conducted after t
HVAC system has been
bal anced. O




Periodic Testing and
Maintenance




Periodic Testing

IFC / NFPA 80 & 105

AFrequency

AiEach damper
tested and inspected 1
year after I

AiThe test an
frequency shall then be
every 4 years, except in
buildings containing a
hospital, where the
frequency shall be every
6 years. o

shal | b e
nstall ati on].
d i nspectio




