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Introductions & Guidelines

ÅParticipation Guidelines:
ÅAudience will be muted during the webinar.

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

ÅReminder: This webinar is being recorded!

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

ÅA post-webinar evaluation will be emailed to everyone one hour following 
this presentation, and it mustbe completed to qualify for todayôs PDH 
credit.



Q & A

To submit questions:

ÅFrom the attendee panel on the side of the screen, select the 
ñQuestionsò drop down option.

ÅType your question in the box and click ñSendò

ÅQuestions 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.



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 
partyôs reliance upon or use of the content contained in this webinar.



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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ÅApplication Engineer II ïCommercial 
Dampers

Å7 years at AMCA Member Company 
Å5 years as Damper Test Lab Supervisor and 

Product Development Engineer

ÅBachelorôs Degree in Engineering Physics 
(University of Michigan ó06)

ÅMember of ASHRAE, NFPA, and Various 
AMCA  Committees



Purpose & Learning Objectives

ÅIdentify different Life-Safety Damper Product 
Types

ÅOutline Life-Safety Damper Rating Requirements

ÅExplain Installation Requirements & Options

ÅDiscuss Available Options / Accessories

ÅExplain Testing/Maintenance Requirements

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:



Codes & Standards



Required Elements of an ñApprovedò Life-
Safety Damper Installation

1. Rater Barrier

2. Listed Product

3. Installation
Requirements



Building Code

ÅInternational Building Code (IBC) 
ÅCh. 7 ïFire & Smoke Protection Features
ÅSec. 717 ïDucts & Air Transfer Openings

ÅBaseline Requirements:

ÅDampers must be listed & labeled to applicable 
UL standard

ÅDampers must be installed in accordance with 
manufacturerôs instructions

ÅDefines the type of damper required to protect 
penetrations through each type of rated 
building element



Code Mandated Applications of Life-Safety 
Damper
Sections 717.5 ïWhere Life-Safety Dampers are Required

Å717.5.1 Fire Walls

Å717.5.2 Fire Barriers

Å717.5.3 Shaft Enclosures

Å717.5.4 Fire Partitions (includes corridors)

Å717.5.5 Smoke Barriers

Å717.5.6 Exterior Walls

Å717.5.7 Smoke Partitions



Standards - NFPA

National Fire Protection Association  

ÅInstallation, Testing and Maintenance
ÅNFPA 80
ÅStandard for Fire Doors

ÅNFPA 105
ÅStandard for Smoke Doors

ÅNFPA 90A and 90B
ÅStandard for Installation of Air-conditioning 

and Ventilating Systems

ÅNFPA 92
ÅStandard for Smoke-Control Systems



Standards - UL

Underwriters Laboratories

ÅTesting, Evaluation and Certification
ÅUL 555 - standard for Fire dampers

ÅUL 555S - standard for Smoke dampers

ÅUL 555C - standard for Ceiling Radiation 
dampers

ÅULôs ñFollow-Up Serviceò ensures that 
dampers are built as they were tested



Purposes of Life-Safety Dampers

ÅContainment
ÅBuilding codes require life-safety dampers to 

protect duct  penetrations thru rated construction

ÅFire and smoke rated construction is used to 
ñcompartmentalizeò a building into fire & smoke 
zones to prevent the spread of fire

ÅEngineered Smoke Control Systems
ÅSmoke 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

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



Hourly Fire Resistance Rating

IBC table 717.3.2.1

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

ÅStatic 
ÅUsed in duct systems or penetrations where 

the HVAC system is automatically shut 
down in the event of a fire. 

ÅDynamic
ÅTo be used in applications where fan 

pressure and airflow will be on during a fire 
incident. 

Air Transport Opening



Fire Damper Actuation Temperature

ÅFor Most Fire Dampers this is the 
Fusible Link Temperature Rating

Å165ÁF ïstandard 

Å160ÁF minimum per IBC

Å212ÁF ïmax for static 
applications

ÅHelps avoid nuisance trips 
from heating equipment

Å286ÁF

Å350ÁF ïmax for dynamic 
application



Velocity & Pressure Ratings for Dynamic Fire 
Dampers
ÅOperational closure velocity rating 
Å2,000 fpm (UL555 minimum rating)

Å3000 fpm

Å4000 fpm

ÅOperational closure pressure rating
Å4-in. wg (UL555 minimum rating)

Å6-in. wg

Å8-in. wg

ÅBroadest product offering is rated for 
2,000fpm and 4-in. wg



Damper Construction

ÅTwo common construction types
ÅCurtain
ÅStatic or Dynamic rating

ÅLow cost

ÅMulti-blade
ÅTypically have Dynamic rating

ÅLarger sizes than curtain models

ÅCan double as a balancing damper

ÅMaterial
ÅGalvanized

Å304 & 316 stainless steel

Å* No aluminum models *

(1,221ÁF melting point)



Fire Damper Transition Options



True Round Life-Safety Dampers

True Round 

Dynamic Fire 

Damper

Retaining Plate
Included with the Damper

The Opening in the 

Wall Does Not Have to 

be Round!

True Round 

Fire Smoke 

Damper



Fire and Fire Smoke Damper Installation



Fire and Fire Smoke Damper Installation

Mounting Orientations ïCurtain Dampers

Wall

Damper

Floor

Damper

Curtain dampers are only listed and labeled to be mounted in the orientation they were 
ordered for 



Fire Damper Installation Requirements

Mounting Orientations ïMulti-Blade Fire Dampers

ñMostò multi-blade fire dampers are approved to be 
mounted vertically or horizontally 

Horizontal Vertical

Traditional 

models: 

Blades must 

be horizontal

Only models 

specifically tested 

for vertical blade 

mounting may be 

mounted with their 

blades running 

vertically 



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!



Fire and Fire Smoke Damper Installation

Horizontal Installations

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

Exceptions
1. Tunnel Corridor 

Ceilings (model 
CFSD)

2. UL Design I503



Fire and Fire Smoke Damper Installation

Design I503: Horizontal Non-Concrete Barrier

An Innovative Solution to a Common Construction Challenge

Note: 

Design 

I503 is a 

non-load 

bearing 

barrier



Horizontal Non-Concrete Installation
UL Design I503



Installation Requirements
Fire and Fire Smoke Dampers
Framing of Opening

ÅDouble vertical studs required 
for dampers over 36òx36ò

ÅDamper opening in wood stud 
walls must be lined with sheet 
rock

ÅOpenings in steel stud walls do 
not need to be lined



Traditional Installation
Fire and Fire Smoke Dampers
ÅThe centerline of the damper 

frame must be in the plane of 
the wall/floor

ÅRequires annular space 
between the damper sleeve 
and wall opening

ÅRetaining Angle Installation
ÅAngles must be fastened to the 

sleeve (not to the barrier)



Traditional Installation
Fire and Fire Smoke Dampers

Approved Duct to Sleeve Breakaway Connections

Transverse Joints Manufactured 

Flange Systems
TDC/TDF



UL 555 Duct Impact Test



UL 555 Duct Impact Test



UL 555 Duct Impact Test



Alternative Installation Methods

Single Side Installation

ÅNo annular space requirements

ÅAngles must be attached to both the sleeve 
and the barrier

ÅAllowable damper sizes: 
ÅVertical Mount:
Å80òx50ò

Å50òx80ò

Å40òx100ò

ÅHorizontal Mount
Å144òx96ò

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



Alternative Installation Methods

Out-Of-Wall Installations

Commonly used in shaft wall 

installations where there is no 

external access to the actuator.

Only valid for  specific models that were tested 

outside the plane of the rated barrier



Alternative Installation Methods

3 Sided Retaining Angle Installation Method

ÅThe retaining angle may 
be omitted from any of 
the four sides

ÅUL approved



Additional Alternate Installation Methods

Check manufacturer literature for additional installation methods



Recap of Fire Damper Specification Criteria

Specification Requirements

ÅHourly Fire Rating

ÅActuation Temperature
ÅDynamic vs. Static

ÅVelocity / Pressure Ratings

ÅMounting Orientation

ÅBe Conscious of Size Limitations

ÅInstallation Options 





UL 555S Classifications

ÅVelocity and pressure rating
ÅTested to same performance values as 

dynamic fire dampers 

ÅLeakage class
ÅI (8 cfm/sq. ft @ 4 in. wg)
ÅII (20 cfm/sq. ft @ 4 in. wg) *
ÅIII (80 cfm/sq. ft @ 4 in. wg) 

ÅElevated temperature rating
Å250ÁF
Å350ÁF

* IBC 717.3.2.2: Smoke damper leakage ratings shall be Class I or II.



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

Leakage Class Length of Time

I = 100 minutes

II = 40 minutes

III = 10 minutes

24óW x 24óH damper at 

maximum rated pressure
3200 FT3 space



Smoke Damper Installation

ÅInstallation
ÅCenterline of blades must be within 24 

inches of a rated smoke barrier

ÅCan be installed directly in ductwork or in 
sleeve/barrier like fire damper

ÅNo annular space requirement

ÅActuation (per IBC 717.3.3.2)
ÅListed smoke detector within 5 feet of 

damper

ÅTotal-coverage smoke detection system



Smoke Damper Construction

ÅConfigured like a control damper
ÅMulti-blade
Å3V or Airfoil blade

ÅRound

ÅConstruction
ÅBlade and jamb seals

ÅAluminum models available
ÅExtruded blades and frame

ÅNo sleeve requirement

ÅLarger max. listed sizes than fire 
and fire-smoke dampers

Fabricated 

Airfoil

Extruded 

Airfoil Round



Fire/Smoke Damper Actuators

ÅMounting
ÅMust be factory installed per UL

ÅInternal or external location

ÅOperation
ÅAlways spring return 

ÅTesting requirement
Å20,000 cycles ïtwo position

Å+ 100,000 repositions ïmodulating



Fire/Smoke Damper Actuators

ÅElectric
ÅTwo position

ÅModulating / Balancing

ÅPower connection
Å24 VAC

Å120 VAC
ÅTransformer required on 

208V, 277V, 460V 

ÅPneumatic
Å20-25 psi supply

Å60-80 psi supply



Fire/Smoke Damper Actuators

ÅActuator elevated temperature 
rating 
Å250ÁF or 350ÁF

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

ÅMay use multiple actuators on 
larger damper assemblies*

*up to maximum qty and damper size allowed by UL 





Purpose of Fire/Smoke Damper

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

ÅFire rating ïUL555 certified

ÅLeakage rating ïUL555S certified
ÅAlways supplied with factory 

mounted actuator

ÅAlways dynamically rated



Fire/Smoke Damper Closure Devices

ÅRRL
ÅElectric thermal switch

ÅRRL/OCI
ÅRRL + open / close indication

ÅTOR
ÅSecondary override temp. for 

smoke control applications

ÅFusible Link
ÅOften used for fail open operation

ÅPRV
ÅPneumatic 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

ÅOperational test: 
ÅNFPA 80 ïFire Dampers
ÅñAfter the installation of a 

damper is completed, an 
operational test shall be 
conducted.ò

ÅNFPA 105 ïSmoke Dampers
ÅñAn operational test shall be 
conducted after the buildingôs 
HVAC system has been 
balanced.ò



Periodic Testing and 
Maintenance



Periodic Testing

IFC / NFPA 80 & 105

ÅFrequency
ÅñEach damper shall be 

tested and inspected 1 
year after installation.ò 

ÅñThe test and inspection 
frequency shall then be 
every 4 years, except in 
buildings containing a 
hospital, where the 
frequency shall be every 
6 years.ò 


