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Concern about potential damage to 
building exteriors caused by hurricanes 
and tornadoes has spurred some states, 
including Florida and Texas, to adopt 
regulations to increase protection from 
windborne debris above and beyond 
the requirements included in model 
building codes. Buildings constructed 

in specific regions of these states are 
required to comply with these criteria. 

These additional regulations typically 
require exterior building products to 
comply with specific test protocols or 
standards and to be manufactured under 
a quality assurance program. UL certified 

windstorm rated building assemblies 
clearly identify the test criteria used during 
an investigation, and components and 
products used within these assemblies 
are subject to an ongoing factory 
(quality control) audit inspection as part 
of UL’s Follow-Up Service program. 
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Providing protection from windborne debris 

By Howard Hopper / Managing Editor



Fun in the Sun

An online database that allows 
users to access information 
on UL certifications. The 
Online Certifications 
Directory includes a list of 
manufacturers whose products 
are currently UL certified, 
along with information 
on the product category 
in which they are certified. 
The database includes a 
powerful search engine which 
makes it possible for users to 
search UL certifications by 
company name, file number, 
product category code and 
keyword search. Click on 
the “Certifications” link on 
any page on UL.com or go 
to www.ul.com/database

Online Certifications 
Directory 

UL-ese
Definitions 
of terms 
frequently 
used at UL
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Summertime is once again here, and it’s one of the best times of the year. 
The kids are out of school and many of us are taking vacations and long 
weekends with our families and loved ones. Like many of you, my family 
spends a lot of time outdoors enjoying the warm weather and water. 
This includes lots of running, biking, hiking, boating and swimming. 
However, some care is needed to protect us from the heat and sun. 

I was pleased to see that the UL I am Safety Smart program has some 
excellent tips to follow for summertime safety, some of which include:

•  Don’t forget to hydrate while you are outside in the sun

•  Sunscreen protects you from the sun, and keeps you outside having fun

•  Reapply sunscreen every two to three hours

•  Even if you’re going to be in the water you still need sunscreen

•  Use sunglasses to protect your eyes from UV rays.

Fortunately my family is pretty good at following these practices. 
How about your family? These and many other summertime 
safety tips can be found at www.ulsafetysmart.com/safetynews. 
Check it out, have a great summer and stay safe!

By Howard Hopper / Managing Editor
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UL certifies building assemblies and 
products whose function is to protect 
the exterior envelope of structures from 
high-speed windborne debris. Examples 
of these assemblies include panel walls, 
exterior door assemblies, roofing products, 
skylights, windows, shutters, louvers, grills, 
structural components, and other products 
as noted in the individual Classifications.

The test standards or protocols and the 
performance ratings used to evaluate 
each assembly are identified in individual 
certifications. These include, among 
others, applicable requirements from 
FEMA 320 and 361, ASTM E330, E1886 
and E1996, and various Dade County 
and Florida (TAS) protocols. Test methods 
and criteria vary among the various test 
standards and protocols, and they may 
or may not include missile impacts. 

To put this type of testing in perspective, 
an example of a missile impact 
that a test assembly must resist is 
included in the TAS 201-94 Impact Test 
Procedures. This procedure specifies a 
“large missile” impact by a nominal 8 
foot long, 9 pound, 2 by 4 lumber test 
specimen, shot from a compressed air 
cannon at speeds up to 100 mph. 

Windstorm rated certifications
Designers and code authorities often  
have difficulty determining if building 
assemblies and products have been 
investigated in accordance with appropriate 
windstorm related test criteria. Fortunately 
UL has investigated a wide range of 
windstorm rated building products and 
assemblies. The product categories under 
which these products are certified are 
described below. Information on these 
product categories and certifications can be 

found in the Online Certification Directory 
at www.ul.com/database, by searching for 
the four letter category codes referenced 
below or the keyword “Windstorm”. 

Windstorm rated assemblies
Windstorm Rated Assemblies (ZHLA) — 
This category covers complete assemblies 
of products and materials that have been 
investigated to specific test standards 
and protocols for specific performance 
ratings. These include door assemblies, 
window assemblies, skylights, louvers and 
shutters. These assemblies are intended 
to be installed only as indicated in an 
individual design. Drawings are included 
as part of a rated assembly, along with 
descriptions of individual components 
and construction details. Each design 
also specifies the test standard(s) used 
and performance ratings achieved so 
code compliance can be determined. 

Windstorm Rated Assemblies (continued)

continued next page



Windstorm Rated Swinging Door 
Assemblies (ZHCH) — This category 
covers exterior swinging door assemblies 
consisting of products and materials 
that have been investigated to specific 
test standards and protocols for specific 
ratings. Components within the assembly 
may include swinging doors (ZHCW), 
door frames (ZHDL), latching hardware 
(ZHEM), hinges (ZHDX) and other items, 
along with a description of the allowable 
wall constructions and, where applicable, 
the maximum impact energy resistance 
and maximum design pressure. Drawings 
are included as part of a rated assembly, 
along with descriptions of individual 
components and construction details. Each 
design also specifies the test standard(s) 
used and performance ratings achieved 
so code compliance can be determined. 

Windstorm rated products
The following categories include Classified 
products that have been investigated for use 
in the windstorm rated assemblies described 
above. These products, by themselves, 
have not been investigated for specific 
windstorm performance ratings, except 
as noted in the individual Classifications. 

Windstorm Rated Exterior Swinging 
Doors (ZHCW) — This category covers 
exterior swinging doors intended for 
use as components in swinging door 
type windstorm-rated assemblies (not 
window assemblies, skylights, louvers 
or shutters). The performance of these 
doors is based upon test methods in 
ANSI/SDI-BHMA A250.13, Testing and 
Rating of Severe Windstorm Resistant 
Components for Swinging Door Assemblies. 

Information needed to determine the 
acceptability of a particular installation is 
noted in individual Classifications. Doors 
prepared at the factory for glazing materials 
include the glazing members (framing) 

but are not required to include glazing 
itself. Glazing materials may be provided 
by other than the door manufacturer, and 
are installed at the same time as the door.

These products are intended to be installed 
in accordance with the installation 
instructions/manuals provided by the 
door manufacturer. The installation 
instructions include the type(s) and 
size(s) of glazing materials permitted, and 
the accessories or hardware permitted 
that are not Classified separately. 

Windstorm Rated Door Frames (ZHDL) — 
This category covers door frames intended 
for use in swinging door windstorm-rated 
assemblies. The performance of door 
frames for exterior swinging doors as 
a component of an assembly is based 
upon test methods in ANSI/SDI-BHMA 
A250.13. The manufacturer and model 
number of the frame, wall type, opening 
size, maximum design pressure and 
maximum impact energy resistance 
are identified in each Classification. 

These door frames are intended to 
be installed in accordance with ANSI/
SDI A250.11, Recommended Erection 
Instructions for Steel Frames, unless 
indicated otherwise in the individual 
manufacturers’ Classifications. 

Products for use in Windstorm Rated 
Assemblies (ZHLL) — This category 
covers products intended for use in 
windstorm-rated assemblies (ZHLA). 
These products are tested as part 
of a specific assembly or assemblies 
and include doors, frames, hardware, 
louvers, light kits and glazing.

Other categories for Windstorm Rated 
Products — Product categories have 
been established to cover other products 
that have been investigated for use in 
windstorm rated assemblies, including: 

• Glass Light Frames for Windstorm 
Rated Doors (ZHDO)

• Hinges (ZHDX)

• Latching Hardware (ZHEM)

• Assemblies for Windstorm Rated 
Swinging Doors (ZHCK).

Installation considerations — To determine 
if a particular windstorm rated assembly is 
suitable for use in a specific application, first 
identify all test standards or protocols and 
performance ratings specified by the codes 
or regulations being enforced. Then, review 
the appropriate windstorm rated assembly 
certification to determine if it complies with 
all mandated test criteria. Finally, verify that 
the assembly is constructed and installed 
in accordance with the details included in 
the individual certification, manufacturer’s 
instructions, and any applicable installation 
standards. Care should be taken to ensure 
that products used in the assembly 
include appropriate UL Classification 
Markings, as described in the design. 

For additional information on windstorm 
rated product certifications, please 
contact Luke Woods at Luke.Woods@
us.ul.com, or at +1.508.372.9029.
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Questions & Answers
What is the difference between a 
”packing material” and ”forming 
material” as referenced in UL certified 
joint and through-penetration firestop 
systems? Are there specific applications 
in which one of these materials might 
be used as compared to the other?

Many UL systems require a packing material 
and/or a forming material to be used as 
a critical component in a fire-resistant 
joint or through-penetration firestop 
system. These products are inserted into 
the joint, or the annular space between 
the substrate (e.g. wall, floor-ceiling or 
roof-ceiling) and the through penetrant(s).

Packing materials are generally not UL 
Classified (certified) products. They are 
described generically in the system by 
their critical attributes, such as product 
type, thickness and/or density, and not 
by manufacturer. An example description 
is “Packing material — Minimum 4 in. 
thickness of minimum 4 pcf mineral 
wool batt insulation firmly packed into 
the opening as a permanent form.”

Forming materials are certified under the 
Forming Materials product category (XHKU). 
A UL Classification Mark appears on the 
smallest unit container in which these 
materials are packaged, or on the materials 
themselves. This Mark indicates that the 
material is intended for use in through-
penetration firestop, joint, and/or perimeter 
fire containment systems. Classified 
forming materials are subject to an ongoing 
factory surveillance program to verify that 
their critical attributes are maintained. 

Forming materials are often used in joint 
systems that have been evaluated for 
dynamic movement (e.g. compression 
and/or extension). When a joint system 
has not been evaluated for dynamic 
movement (static only) the system will 

often reference use of a packing material 
rather than a forming material.

The rating of joint and through-pene-
tration firestop systems is contingent 
upon exact adherence to the certified 
system specifications. Care must be 
taken to verify that fill materials comply 
with all criteria specified in the system, 
and are installed as specified.

For additional information on packing 
and forming materials please contact 
Luke Woods at Luke.Woods@us.ul.
com, or at +1.508.372.9029.

The 2012 International Energy 
Conservation Code and the 2012 
International Residential Code require 
gasketed doors on wood-burning 
fireplaces. Can a Listed (certified), already 
installed factory-built fireplace be 
retrofitted with a gasketed door? Also, 
are factory-built fireplaces available that 
have been certified with gasketed doors?

Gasketed doors cannot be retrofit onto 
an already installed factory-built fireplace 
unless this type of configuration is 
specifically indicated in the manufacturer’s 
instructions, as this changes the combustion 
chamber from an open to a closed type. 
To date UL has not investigated and 
certified such an arrangement. Some 
factory-built fireplaces have been evaluated 
and certified with factory installed 
gasketed doors. However, the use of these 
doors may require a Type HT chimney 
system, which would be detailed in the 
manufacturer’s installation instructions. 

Gasketed fireplace doors retain more heat 
within the firebox during the operation 
of the fireplace as compared to units with 
non-gasketed doors. The increased heat 
raises the outside surface temperatures 
of the firebox, which may affect the 

clearances of the fireplace to combustible 
materials within the walls and floor, and to 
trim and finish material, such as mantles. 
Only those fireplaces that have been 
evaluated with gasketed fireplace doors are 
identified in the installation instructions.

Factory-built wood-burning fireplaces 
are certified in accordance with UL 127, 
the Standard for Safety for Factory-Built 
Fireplaces, which is consistent with 
requirements in the International 
Mechanical Code and the Uniform 
Mechanical Code. These fireplaces are 
intended to be installed and used in 
accordance with the product Listing and the 
manufacturer’s installation instructions. 

For additional information on gasketed 
doors used on factory-built fireplaces 
please contact Robert Wozniak in 
Melville, NY, at Robert.Wozniak@
us.ul.com or at +1.631.546.2454.

UL engineers answer questions concerning 
UL and its operations, UL Standards for 
Safety, product certifications, and the code 
applications for which products are certified.
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LUMINOUS EGRESS PATH 
MARKING SYSTEMS
What code authorities should know

Recent editions of building and 
life safety codes include new 
requirements for egress path 
marking systems. Code authorities 
and designers often have questions 
about what these Listed systems 
are, and what is needed to achieve 
a safe, code-compliant installation.

Egress path marking systems include floor 
proximity and other egress path marking 
and lighting systems that provide a visual 
delineation of the path of egress. These 
systems are also used to identify significant 
egress path features such as doors, door 
hardware, door frames, stairs, stair landings, 
stair banisters, obstacles, egress symbols, 
information placards and similar elements 
of the egress path. They are intended to 
be used in conjunction with exit signs to 
supplement — but not replace — required 
emergency lighting systems. In combination, 
these lighting and path marking systems 
allow occupants to more effectively use the 
means of egress system in an emergency. 

Egress path marking systems are 
investigated in accordance with 
requirements in UL 1994, the Standard 
for Safety for Luminous Egress Path 
Marking Systems. This standard covers 
electrically powered systems, and 

non-electrical systems such as photolu-
minescent materials. Photoluminescent 
materials supplied as paints, pigments 
or inks must be pre-applied by the 
manufacturer to a substrate such as a 
sheet or tape to eliminate performance 
variabilities due to application techniques. 
UL 1994 requirements do not address 
the mounting integrity of path markers 
intended to be secured by adhesive 
to a building element. The suitability 
of this form of mounting needs to be 
determined in the actual installation. 
The Life Safety Code, NFPA 101, currently 
precludes the use of adhesive-backed 
tapes on stair nosings due to potential trip 
hazards introduced by such materials.

Required installations
Section 7.10.1.7 of the 2009 edition of 
NFPA 101 includes requirements for floor 
proximity egress path marking. Among 
other things, this section requires marking 
systems to be Listed in accordance with UL 
1994. Section 1024 of the 2009 edition of 
the International Building Code includes 
similar requirements for these systems. 

In general, egress path marking systems 
provide a visible delineation of the path of 
travel along the designated exit access and 
should be essentially continuous, except as 
interrupted by doorways, hallways, corridors 
or other such architectural features. These 

“stripes” should be installed in locations 
as specified in each code and should be 
visible whenever the building is occupied. 
Egress path marking systems may consist 
solely of visible strips, but may also include 
various information placards such as 
directional symbols and signs to provide 
additional guidance to occupants. Exit 
signs, which are required by other sections 
of the Life Safety Code and International 
Building Code, are Listed in accordance 

By Mike Shulman / Principal Engineer — Lighting
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with UL 924, the Standard for Safety for 
Emergency Lighting and Power Equipment, 
and are not considered part of the path 
marking system covered by UL1994. 

Listed systems 
These systems are Listed under the 
Luminous egress-path marking system 
product category (IMZI) found in the 
Online Certifications Directory at  
www.ul.com/database. This category 
covers floor-proximity and other 
egress-path marking and lighting systems 
intended to visually identify the path 
of egress and significant egress-path 
features such as doors, stair banisters, 
obstacles or information placards.

Path-marking systems listed as being 
suitable for installation on a floor have 
been subjected to commercial cleaning 
operations representative of those specified 
in the manufacturer’s instructions. 
Path-marking system components listed 
as being suitable for installation on a 
stair nosing have also been subjected 
to a slip-resistance investigation. 

Photoluminescent products may 
include paints or pigments factory 
pre-applied to substrates, plastic sheets 
or adhesive-backed flexible tapes for 
field application in accordance with 
the manufacturer’s instructions. They 
require exposure to light for activation 
of their luminescent properties, and 
their instructions identify the minimum 
amount and type of illumination to 
achieve their fully intended functionality.

Electrically-powered systems are intended 
to be connected to — or are supplied with 
— an emergency power source capable of 
providing at least 90 minutes of operation. 

Instructions and markings
Instructions are required to be furnished 
with each system and accessory, or with 
each bulk shipment provided to an installer. 

They illustrate proper placement of the 
system with respect to mounting locations, 
space between luminous segments, changes 
in direction, doorways, etc. However, 
specific details on placement locations 
should be determined by the applicable 
building or life safety code requirements. 

Path markers investigated for use 
on stair nosings are marked, where 
visible during installation, “Suitable 
for Stair Nosings”, or equivalent. 

The Listing Mark for these products 
includes the UL symbol, the word 
“LISTED,” a control number, and 
“Luminous egress path-marking system” 
or “Luminous egress-path marker.”

Illumination requirements 
Photoluminescent egress path marking 
systems, i.e., “glow in the dark materials,” 
require an illumination source to provide 
the anticipated visibility. This illumination 
source need not be part of the facility’s 
emergency lighting system, but it must be 
active at all times of building occupancy and 
may not be controlled by timers or sensors 
that could leave the path marking system 

without an activation source for lengthy 
periods of time. They must demonstrate 
adequate performance 90 minutes after 
being subjected to only 1 foot-candle of 
illumination for no more than 60 minutes. 
Instructions provided with each photolumi-
nescent egress path marking system include:

•  The minimum amount and type 
of ambient illumination necessary 
for the photoluminescent system 
to function as intended

•  An instruction that the control 
of the ambient illumination be 
restricted to authorized personnel

•  A warning against the use of the system 
where the ambient illumination level is 
less than the minimum specified value.

Photoluminescent egress path systems 
are intended for installation where 
the facility illumination is sufficient to 
activate the photoluminescent material. 

For additional information on egress path 
marking systems, please contact Mike 
Shulman in San Jose, CA, at Michael.
Shulman@us.ul.com or at +1.408.754.6703.

Example of luminous egress path markings in a multi-story, commercial building
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