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TECHNICAL WHITE PAPER  |  PROTECTING WHAT MATTERS MOST

Bathroom Exhaust Fans in Fire-Rated  
Wood Floor/Ceiling Assemblies

	 The evolution of membrane-penetration protection, ceiling radiation dampers  
and complete enclosure solutions

	 A code-informed technical perspective for architects, MEP engineers, AHJs,  
contractors, inspectors and multifamily design teams.

THE CENTRAL DESIGN QUESTION

When a recessed bathroom exhaust fan removes part of the protective gypsum ceiling 
membrane in a fire-resistance-rated wood-joist or wood-truss assembly, what evidence 
demonstrates that the required hourly rating is still maintained?

Figure 1. Conceptual wood-truss floor/ceiling assembly with a recessed exhaust fan protected by a listed enclosure approach.  
Not a substitute for a tested design or project-specific listing.
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Executive Summary
Bathroom exhaust fans are routinely recessed into gypsum ceilings in multifamily, hospitality, 
senior-living, student-housing and other occupancies. In a nonrated ceiling this is principally an 
HVAC and electrical coordination issue. In a fire-resistance-rated horizontal assembly, the same 
installation becomes a fire-resistance issue because the fan housing occupies an opening in a 
membrane that was part of the tested construction.

ANSI/UL 263 and ASTM E119 evaluate complete floor/ceiling and roof/ceiling assemblies, not 
isolated components. UL Solutions explains that ceiling radiation dampers are intended to limit 
heat transfer through ceiling-membrane HVAC openings, but that the damper application is 
controlled by the tested fire-resistance design. UL further states that if a design was not tested 
with a damper, a damper cannot simply be added without code-authority approval. [2,3]

AMCA International sharpened this distinction for combustible construction in its 2024 article 
“Selecting Ceiling Radiation Dampers.” AMCA states that all combustible wood-truss or wood-
joist assemblies permitting ceiling radiation dampers require manufacturer-specific damper 
models; a damper having only UL 555C approval may not be used in a combustible assembly  
on that approval alone. [1]

FRPS POSITION

Protect the condition that was actually created: the recessed fan housing, the 
membrane opening, the duct interface, electrical routing and the surrounding 
concealed-cavity exposure. Use the exact fan/damper configuration identified in  
the tested design where one exists, or use another tested/listed protection method  
such as an approved fire-rated enclosure within the conditions of its listing.

EXECUTIVE FINDING

The fire-resistance rating belongs to the complete assembly. In combustible wood- 
frame construction, UL 555C classification alone does not establish that a recessed fan 
penetration maintains the hourly rating; the tested/listed assembly must permit the 
condition and identify the required protection.
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Why the Recessed Fan Is a Membrane-Penetration Problem
A bathroom exhaust fan commonly removes a rectangular section of the lower gypsum 
membrane and places a metal housing above the finished ceiling. The installation can introduce 
several simultaneous pathways:

	 Loss of protective gypsum membrane area at the fan opening.

	 Radiant and conductive heat transfer through the metal fan housing.

	 A duct pathway extending from the housing into the HVAC system.

	 Electrical wiring and connection points within the concealed cavity.

	 Perimeter gaps and field modifications around the housing.

	 Direct thermal exposure of combustible wood trusses, joists, I-joists, blocking  
or subfloor components when the protective configuration is incomplete.

The code issue is therefore broader than the duct throat alone. The question is whether the 
installed condition remains within a tested/listed fire-resistance design or another approved 
protection method that preserves the required rating.

Historical Evolution of Protection Methods

PERIOD INDUSTRY DEVELOPMENT

Pre-1990s Rated floor/ceiling systems were primarily understood as complete assemblies 
whose ceiling membranes provided thermal protection to structural members. 
HVAC openings were governed by the construction details of the tested assembly.

1990s UL 555C became the dedicated product-performance standard for ceiling 
dampers, establishing a standardized evaluation path for dampers intended to 
limit heat transfer at ceiling-membrane openings.

2013 FRPS  
Testing Milestone

Archived FRPS/Intertek documentation identifies Project No. 101127258SAT-002, 
revised June 27, 2013, in the development of FRPS fire-rated enclosure systems. 
Current project use should be verified against the latest Intertek listing 
documentation.

2018 AMCA International published “Ceiling Dampers Explained,” consolidating 
damper-selection concepts and distinguishing generic and manufacturer- 
specific applications.

2020 UL Solutions published code-authority guidance explaining that a damper cannot 
simply be added to a fire-resistance design that was not tested with one, absent 
code-authority approval. [2]

2021 Greenheck published bath-fan/CRD guidance noting that cutting the drywall 
ceiling for a bath fan removes part of the protective barrier and that the fan/CRD 
installation must follow the applicable certification details. [4]

CONTINUED
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PERIOD INDUSTRY DEVELOPMENT

2023 / 2024 AMCA inmotion published Michael J. Bulzomi’s “Selecting Ceiling Radiation 
Dampers,” explicitly stating that combustible wood-truss and wood-joist designs 
permitting CRDs require manufacturer-specific damper models. [1]

2024 Code 
Development

ICC proposal FS50-24 reinforced the long-standing horizontal-assembly principle 
that recessed fixtures must be installed so the required fire resistance is not 
reduced, while separately clarifying luminaire membrane penetrations. [5]

Current Practice Design teams increasingly coordinate rated-assembly numbers, device models, 
protective systems and inspection documentation before rough-in rather than 
treating the issue as a field firestopping correction.

CONTINUED

How Ceiling Radiation Dampers Actually Fit the System
UL describes ceiling radiation dampers as heat barriers intended to limit heat transfer into the 
concealed space of a fire-resistance-rated floor/ceiling or roof/ceiling assembly where ducts  
or air-transfer openings penetrate only the ceiling membrane. UL also cautions that these 
certifications are not, by themselves, smoke-barrier or flame-passage certifications. [3]

AMCA identifies three fundamental tested-design conditions:

	 No ceiling radiation damper in the tested design: the design should not be specified for 
HVAC penetrations through the ceiling membrane merely by adding a damper afterward.

	 Generic hinged-door-type damper in the tested design: an appropriately classified ceiling 
damper may be permitted under the design rules and certification guidance.

	 Manufacturer-specific damper in the tested design: only the damper model identified in 
the listed design is permitted unless another approved basis is established.

WOOD-FRAME DISTINCTION

AMCA states that combustible wood-truss or wood-joist floor/ceiling and roof/ceiling 
designs that permit ceiling radiation dampers require manufacturer-specific damper 
models. UL 555C classification alone does not establish compatibility with the  
combustible assembly. [1]
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IBC / UL / ASTM Code-and-Standard Matrix

REFERENCES WHAT IT ESTABLISHES DESIGN CONSEQUENCES

IBC Ch. 7 / 
Horizontal 
Assemblies

Requires continuity of fire- 
resistance-rated construction; 
membrane penetrations and  
recessed fixtures must not reduce  
the required fire resistance.

Start with the adopted code  
and the exact rated assembly.

IBC §714.5.2 
Principle

Membrane penetrations in horizontal 
assemblies must comply with 
prescribed protection provisions; 
recessed fixtures in rated floor/ceiling 
assemblies must not reduce the rating.

A recessed bath fan cannot  
be treated as an ordinary  
unrated ceiling opening.

IBC §717 
Framework

Addresses ducts and air-transfer 
openings in fire-resistance-rated 
construction and the use of listed 
dampers where required.

Coordinate mechanical penetrations 
with the fire-resistance design and 
applicable damper provisions.

ASTM E119 Fire-test method for complete building 
construction and assemblies.

Demonstrates hourly fire resistance  
at assembly level.

ANSI / UL 263 UL fire-test standard for building 
construction and materials; basis  
for UL fire-resistance designs.

The complete floor/ceiling or  
roof/ceiling design governs.

UL 555C Product-performance standard  
for ceiling dampers.

A CRD listing does not by  
itself authorize use in every  
wood-frame assembly.

UL Product iQ / 
BXUV designs

Publishes tested fire-resistance 
designs and their construction details.

Verify framing, membrane,  
damper/fan models, accessories and 
installation conditions. 

Intertek / ETL / 
Warnock Hersey

Approved third-party certification path 
when testing/listing is conducted to 
applicable standards.

Equivalent listing discipline applies:  
use products only within the certified 
application and limitations.

Code editions and local amendments vary. Project teams should verify the adopted edition, the exact listed design and the  
AHJ’s interpretation before construction.
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CRD-Only Approach vs. Complete Enclosure Approach

CRITERION Listed CRD / Fan-Damper Approach Listed FRPS Enclosure Approach

Primary  
Protective  
Focus

Limits heat transfer through the HVAC 
opening when used within an approved 
ceiling-damper application.

Surrounds the recessed housing and 
membrane-opening condition within a 
tested/listed enclosure configuration.

Wood-Frame 
Applicability

Must be manufacturer-specific  
and permitted by the applicable 
combustible assembly design;  
UL 555C alone is insufficient.

Must be specifically listed/ 
approved for the applicable  
wood-joist or wood-truss assembly 
and installation condition.

Fan Compatibility May be restricted to particular fan 
models, housing sizes, damper models 
and accessories.

Enclosure size, fan geometry, duct, 
wiring and penetration allowances 
remain governed by listing limits.

Membrane-
Opening  
Treatment

Protection is centered at the air 
opening; complete certification  
may include supplemental frames, 
gypsum or other details.

Protection strategy addresses the  
full recessed-device envelope, subject 
to the tested/listed design.

Substitution 
Flexibility

Low where the design names a 
manufacturer-specific damper/fan 
combination.

Low outside the listed enclosure 
dimensions, compatible devices  
and installation limits.

Field Verification Confirm exact assembly, damper, fan, 
mounting, airflow/static-dynamic 
conditions and accessories.

Confirm exact assembly, enclosure 
model, fan fit, duct/wiring interfaces, 
fastening and no unlisted modifications.

Best-Use Case Projects using a tested/listed fan + 
CRD configuration that exactly 
matches the combustible assembly.

Projects where a listed enclosure 
system is accepted for the rated 
assembly and offers a coordinated 
full-housing protection strategy.

IMPORTANT QUALIFICATION

This comparison is not a claim that CRDs are inherently noncompliant. A properly  
listed fan/damper configuration can be an appropriate solution. The controlling question 
is whether the exact installed condition is supported by the applicable tested/listed 
fire-resistance design or another approved method.
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Figure 2. Full-color rendering of the FRPS FME 60-03 recessed exhaust-fan enclosure in a wood-frame floor/ceiling assembly. 
Illustration is for coordination and visualization; verify the current Intertek listing, applicable fire-resistance design, fan compatibility,  
and FRPS installation instructions before specification or construction.

Design-team verification sequence

	 Identify the exact UL, Intertek, Gypsum Association or other approved  
floor/ceiling or roof/ceiling design.

	 Confirm whether the assembly is combustible wood joist, wood I-joist or  
wood truss construction.

	 Confirm the rated ceiling membrane construction, resilient channels/furring,  
insulation and attachment requirements.

	 Determine whether HVAC membrane penetrations are permitted by the design.

	 If a CRD is used, verify the exact manufacturer/model and the fan/damper  
combination permitted by the design.

	 If an FRPS enclosure is used, verify the current enclosure listing, assembly  
application, fan compatibility, dimensions and installation instructions.

	 Coordinate duct routing, electrical connections and supports so no unlisted  
modifications are required.

	 Inspect and photograph the installation before concealment.

Wood-Truss Design Coordination Detail
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Figure 3. Archived FRPS bathroom fan / fan-heat installation detail. Current design and listing documents govern; verify revision status 
before specification or construction.

Archived FRPS Exhaust-Fan Detail
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Specification and Field-Inspection Implications
The most common coordination failure occurs when the architectural drawings identify a rated 
floor/ceiling assembly while the mechanical schedule independently specifies a bathroom 
exhaust fan. The fan may meet its electrical and mechanical product requirements yet still 
create an uncoordinated opening in the rated membrane.

Recommended drawing / specification language

SUGGESTED NOTE

Bathroom exhaust fans recessed in fire-resistance-rated wood-joist or wood-truss floor/
ceiling or roof/ceiling assemblies shall be installed only where the applicable tested/listed 
assembly specifically permits the penetration and identifies the required protective 
configuration. UL 555C classification alone shall not be accepted as evidence that a fan 
penetration maintains the hourly rating of a combustible assembly. Where a listed FRPS 
exhaust-fan enclosure is specified, install the exact current listed system within all listing 
limitations and manufacturer instructions.

Recommended inspection points

	 Rated assembly number and approved construction are visible in the submittal set.

	 Fan and protective system model numbers match the approved listing documentation.

	 No field-cutting or alteration of a listed damper, enclosure, liner  
or required gypsum protection.

	 Fan support and duct support match approved installation requirements.

	 Duct and electrical interfaces remain within listed penetration allowances.

	 Gypsum membrane is continuous to the edges required by the system  
and has not been overcut.

	 Installation is photographed before close-in and retained with closeout documentation.
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FRPS Complete-Enclosure Strategy
FRPS’s enclosure strategy is based on a different design premise than treating the damper  
as a stand-alone accessory: protect the entire recessed-device condition using a purpose-built, 
tested/listed fire-resistive envelope. Current FRPS documentation identifies the FN-Z-12-20-9 
EXH family and related Intertek FME design documentation for exhaust-fan applications in rated 
horizontal assemblies. Project-specific use must always be verified against the current listing 
and installation instructions.

FRPS DESIGN OBJECTIVE PRACTICAL IMPLICATION

Assembly-first design Coordinate the enclosure with the rated floor/ceiling or roof/ceiling 
system before fan rough-in.

Full housing protection Protect the recessed fan housing and surrounding membrane-opening 
condition rather than relying on the air-opening damper alone.

Repeatable installation Use a defined product geometry and installation sequence  
for repetitive multifamily conditions.

Vent-flow pathway 
management

Reduce uncontrolled concealed-cavity pathways around the  
recessed device within the boundaries of the listed system.

Inspection visibility Provide a recognizable, documentable protection method  
that can be reviewed before concealment.

Listing discipline Do not cut, alter or substitute components outside  
current listing limitations.

Conclusions
The history of bathroom exhaust-fan protection in rated ceilings shows a consistent progression 
toward assembly-specific verification. Ceiling radiation dampers remain an important life-safety 
technology, but their applicability is controlled by the tested fire-resistance design. This is 
especially critical in wood-frame construction, where the protected structural members are 
combustible and the ceiling membrane is a principal thermal barrier.

The central compliance rule is straightforward: the fire-resistance rating belongs to the 
complete assembly. A product listing for the fan, or a UL 555C classification for a damper, is not 
a substitute for evidence that the installed penetration is permitted within the rated wood-frame 
construction. Where a tested fan/damper combination exists, it should be installed exactly as 
listed. Where a listed enclosure system is used, it likewise must be installed exactly within its 
certified conditions.
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Technical and Editorial Notice
This white paper is educational and technical in nature and is not 
project-specific engineering, legal or code advice. Adopted code 
editions and local amendments vary. Product ratings, assembly 
design numbers, fan compatibility, damper models, enclosure 
dimensions, penetration allowances and installation methods 
must be verified against current third-party certification/listing 
documentation, manufacturer instructions, approved project 
documents and Authority Having Jurisdiction requirements 
before specification, publication or construction.

About Fire Rated Product Specialties
Fire Rated Product Specialties Corp. provides engineered passive 
fire-protection solutions intended to help preserve fire-
resistance-rated assemblies where recessed fixtures, valves, 
fans, lighting products, mechanical systems, electrical devices 
and other building-service components interrupt rated 
construction. FRPS supports architects, engineers, contractors, 
inspectors, authorities having jurisdiction, owners and property 
managers with application-specific products, specifications, 
CAD details, installation resources and building-code notices.

FRPS LIFE-SAFETY POSITION

Every recessed device is an assembly-coordination decision. Protect the opening. 
Preserve the rating. Manage the concealed pathway. Verify the installed condition before 
it disappears behind the ceiling.
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