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Many new fire and life safety technologies and innovations remain notable, and 

they may yet achieve greater use and application in the future. It is possible that 

some or all of them have achieved greater use in a specific market. There are several 

current products and systems available today.  

Video image smoke detection: VISD technology and devices have been available for 

more than a decade. The concept of VISD is relatively simple: a camera is used to 

“see” a fire event, which is recognized through the use of video analytic algorithms 

that analyzes the camera images. Once the algorithm analysis identifies a pattern that 

is indicative of smoke, an alarm signal is initiated.  

Video image smoke detection can be accomplished using a stand-alone camera de-

signed specifically for that use, with the ability to perform the analytic algorithms with-

in the camera. The stand-alone cameras can be used for security purposes as well as 

fire/smoke detectors. These cameras generally can be compared to optical flame de-

tectors, where the processing occurs at the unit and it serves as an advanced spot type 

detector within a fire alarm system framework.  

The other VISD option houses the video analytics within a central processing unit, to 

which internet protocol security cameras can be connected. Because the image eval-

uation occurs at the central processing unit or server instead of at the camera, these 
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types of systems can utilize existing security camer-

as, provided they are capable of providing an image 

that can be processed. Cameras can be either ana-

log or digital devices, providing flexibility for appli-

cations where an existing closed-circuit TV security system is installed already.

VISD systems have been recognized as fire protection devices for years, with require-

ments first added to NFPA 72: National Fire Alarm and Signaling Code in the 2007 

edition. Given their proprietary algorithms and image-based method of detection, 

NFPA 72 does not have prescriptive spacing or similar requirements for VISD, but 

rather requires that these systems be designed using performance-based design. Both 

stand-alone camera and the CPU-based systems have been listed by agencies such as 

UL and approved by FM Global. 

VISD typically is marketed by manufacturers for use in large–volume spaces such as 

warehouses, large industrial facilities and power generation plants. They were origi-

nally marketed for maritime uses such as engine rooms because of the importance of 
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Figure 1: A video image smoke detection 
camera has analytic algorithms processed 

within the camera. Image courtesy: 
Simpson Gumpertz & Heger
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detecting a fire quickly on ships in areas where equipment can shield fires from early 

detection by other means. VISD also was developed for detection at exterior facilities 

such as oil rigs and mines. 

Given society’s trend toward increased security through the use of cameras, it is some-

what surprising that it isn’t seeing more widespread use as part of an integrated securi-

ty and fire alarm solution. Part of the problem may very well be that fire protection and 

security integration itself is still not prevalent, as these systems are treated separately 

by designers despite their commonalities and often complementary individual technol-

ogies.  

Another deterrence may be the fact that designs must be prepared using perfor-

mance-based initiatives and manufacturer specific requirements instead of simple 

application through prescriptive requirements. Owners and end users may be reluctant 

to use VISD because of perceived difficulties in getting such systems competitively bid 

and accepted by authorities having jurisdiction. 

Dynamic wayfinding devices/systems: Another technological advancement that has 

been percolating in the design and construction space for years, but that hasn’t seen 

widespread implementation, is dynamic wayfinding devices or systems. This is a fairly 

general term and can be applied to devices or systems that offer dynamic audible and/

or visual signals to enhance occupant awareness of exits during an emergency event.  

Recent articles (Consulting-Specifying Engineer, March 2019 and July 2018) discussed 

dynamic signage technology and its potential improvement to occupant awareness 

and movement, especially for transient occupants who have little knowledge of a 5
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building or space. Dynamic signage is intended to provide building occupants with vis-

ible instructions or cues based on real–time information of an emergency event instead 

of a static exit sign.  

Among the benefits is the ability to overcome human behaviors such as cognitive dis-

regard for indicators that may help them recognize an exit such as typical illuminated 

exit signs, a concept the author of the July 2018 article terms “learned irrelevance.” 

For fire events, a conceivable downside to dynamic signage is that the reduction in 

visibility caused by smoke migration along the paths of egress could render the signs 

unreadable. 

On the flipside of the sensory coin for dynamic wayfinding technology is audible way-

finding, often referred to as directional sound devices. Instead of providing visual cues 

to occupants, directional sound devices offer audible signals that inhabitants are ex-

pected to follow to reach an exit. The audible signals can be in the form of a unique 

sound or pulse pattern or a prerecorded or live voice message.  

One benefit to this technology over visual wayfinding is that sound does not require 

line of sight, so a directional device can effectively cover a large volume with fewer 

devices than a visual device. It also has the ability to alert occupants in smoke-filled 

environs that impede visual signage. However, because sound passes through multiple 

mediums, including solid objects and air, it can be more difficult for occupants to de-

termine the source of the sound as the distance from it increases. 

A prime motivator for implementation of a new technology is its recognition in codes 

and standards. Building design and construction is reliant on prescriptive codes such 6
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as the International Building Code and NFPA 101: 

Life Safety Code to set minimum requirements for 

buildings and structures. Dynamic wayfinding can 

be considered an egress enhancement over mini-

mum exit signage requirements, so it wouldn’t be expected to find its way to the code 

without an outside catalyst such as an event or use.  

In addition, because dynamic wayfinding devices represent a new concept for building 

occupants, they may need to be trained on how the devices work and how they should 

respond to the devices. This is especially true of audible wayfinding devices that emit a 

distinctive sound instead of a voice instruction, as occupants would not be expected to 7

Figure 2: A video image smoke detection 
system can use a security camera and 

central processing unit with analytic 
algorithms. Image courtesy: Simpson 

Gumpertz & Heger
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automatically recognize that they should move toward the sound to find an exit. 

Oxygen reduction systems: ORS, also sometimes referred to as a hypoxic air system, 

provides fire protection by removing one of the primary elements of the fire triangle (or 

fire tetrahedron, if you prefer): oxygen. In this case, oxygen isn’t completely removed, 

but rather the oxygen content in a room or space is reduced below the level required 

to sustain combustion. 

Oxygen reduction systems accomplish this through the use of one or more hypoxic 

generators that exchange ambient air with low–oxygen air, typically at an oxygen con-

centration between 14.5% and 15.5%. The low–oxygen air fills the room or space being 

protected and limits the ability for a fire to ignite or spread. The oxygen concentration 

does not completely inhibit fire, as fires can exist within these concentration levels. The 

system actively monitors the environment of the room through the use of oxygen sen-

sors and turns generators on and off as needed to maintain the desired concentration.  

From a regulation and standard standpoint, ORS is an outlier, not fitting into the typical 

fire protection categories of detection, notification or suppression. It is certainly not a 

fire detection system, as there are no active components to detect a fire event or acti-

vate alarm notification. Efforts were reportedly made to categorize these systems as a 

fire suppression system comparable to clean agents, but they don’t really fit that area 

either because they don’t have an active suppression mode. Several manufacturers use 

the term fire prevention for their systems. 

Hypoxic air systems offer some clear advantages for specific situations. Because the 

systems manipulate the balance of oxygen in air, there are no active agents or materi- 8
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als involved with the systems. Therefore, they could fit into portions of the clean agent 

market, where application of water or byproducts of suppression agent decomposi-

tion may harm high value assets. Unoccupied spaces with specific hazards where total 

flooding carbon dioxide systems are currently employed also offer a good fit. Final-

ly, specific facilities without available water supplies or where the ability to provide, 

service and/or replenish other agents in a timely manner is difficult may benefit from 

these systems. 

ORS also pose some complications for widespread use and acceptance. In the United 

States, the reduced oxygen environment is below the Occupational Safety and Health 

Administration oxygen concentration threshold for occupancy without personal protec-

tive equipment. This alone reduces the utility of such systems to rooms or spaces that 

are unoccupied.  

Because the systems have no active fire detection devices or fire suppression agents, 

ORS rely completely on their ability to maintain a reduced oxygen environment to pro-

vide protection to a room. As a result, prudent system designers will need to include 

a method for sustaining the operation of the generators upon loss of power as well as 

potential equipment redundancies to account for a generator failing or being taken 

out of service for maintenance or repair. 

In the U.S., hypoxic air systems would appear to have greater issues to overcome to 

gain widespread use than either video image smoke detectors or dynamic wayfinding 

devices/systems. The first hurdle to overcome is the lack of a standard or regulation for 

their design, installation and inspection, and testing and maintenance. The next issue 

is the limitations on application, as using these systems in areas with occupants does 9
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not meet OSHA require-

ments. There are certain 

applications where hypox-

ic air systems may be su-

perior to more traditional 

fire suppression systems 

and this discussion is not 

intended to discount the 

plausibility of the technol-

ogy or overall concept. 

However, practical difficul-

ties may limit its use until 

successful case studies 

with proven applications 

are developed.

Future changes  
Over the past few years, the growth of the smart 

home and smart device technology market has been 

rapid. Many homes and some businesses employ 

some form of smart technology as part of the daily 

routine. The “internet of things” has become an 

industry term across various workflows and applications, from engineering to education 

to finance. It stands to reason that smart technology will cascade to fire protection sys-

tems as well. If nothing else, data collection and analysis inherent to internet of things 

should assist the fire protection community in identifying trends in fire events, device 10

Figure 3: An oxygen reduction system 
provides fire protection by removing 

one of the primary elements of the fire 
triangle: oxygen. In this case, oxygen 
isn’t completely removed, but rather 

the oxygen content in a room or space 
is reduced below the level required to 

sustain combustion. Image courtesy: 
Simpson Gumpertz & Heger
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or material reliability, and opportunities to enhance or update existing technology to 

provide greater fire and life safety. 

If history has shown us anything, it’s that fire protection is not and cannot be a stagnant 

industry. Historic fire events have identified weaknesses and forced important chang-

es to address those weaknesses. Hazards continue to evolve, which requires constant 

attention and innovation to mitigate their impact on the public.  

As the three technologies discussed here attest, technological advancements in fire 

protection often occur over an extended time frame instead of having an immediate 

impact. This may be due to society’s reliance on these advancements to provide an 

acceptable level of safety. There is little room for error in the industry, so new devices, 

systems and concepts must be rigorously evaluated and tested before being applied.

Joshua D. Greene, PE, Simpson Gumpertz & Heger, Waltham, Massachusetts

Joshua D. Greene is an associate principal at Simpson Gumpertz & Heger. Greene 

specializes in the practical application of fire protection principles in support of unique 

designs. He is a member of the Consulting-Specifying Engineer editorial advisory 

board.

11

Three technologies to watch in fire, life safety

 Three technologies 
to watch in fire, life 
safety

Stat-X® Fire Suppression 
30E Small Enclosure Fire 
Test

Balancing passive, active 
fire protection

Condensed Aerosol Fire 
Suppression

Specifying passive 
firestop systems

Access STI

Why Passive Fire 
Protection is Critical 
in Today’s Built 
Environment

Sprinkler installations 
and obstructions

AGF PURGEnVENT 
7900 Air Vent

Extending the Life of a 
Fire Sprinkler System 
by Preventing and 
Monitoring Corrosion



Stat-X® Fire Suppression 30E Small 
Enclosure Fire Test
Stat-X Condensed Aerosol Fire Suppression in a Small 
Enclosure Fire Test shows an actual fire suppression. 
The 30E generator was used in this test. As you can see 
the fire is extinguished. 



Stat-X® Fire Suppression 30E Small Enclosure Fire Test
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F ire protection for buildings and their occupants consists of various elements. This 

is an overview of the International Building Code’s (IBC) elements and integration 

of both passive and active fire protection to reinforce one another—and to cover for 

one another in case of failure of any one element.

Once a fire has started, its impact is influenced by previous choices of combustible 

objects and construction in the room of origin, which impact the heat released and 

the path of the fire along vertical and horizontal surfaces.

For successful control, suppression, or extinguishment of fires, the active system, 

whether it is water, gas, aerosol, or foam, relies on containing and acting on the fire 

while it is still a manageable size. Once a fire gets beyond the size for which the 

active system has been designed, the active system can be overwhelmed and ineffec-

tive. This is where the active and passive systems work together. Passive fire protec-

tion provides the final opportunity to stop fire and smoke, and is crucial in confining 

fire to a manageable size for an active fire protection system to work on.

Active systems
Active systems work to detect, control, suppress, or extinguish fires. They rely on an 

action to trigger their involvement, either manual, electrical, or mechanical. A detec-

tor needs activation of a sensor detecting smoke or heat or flame to send a signal 

Balancing passive, active fire 
protection
The International Building Code and NFPA standards provide guidance on 
passive and active fire protection systems. 
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to a notification device such as a bell, a 

horn, or a strobe to alert occupants and 

responders or to send an electronic signal 

to another active protection device such 

as a valve supplying water or opening a 

canister of fire-suppressing gaseous agent. 

Or, the detector can send a signal to a 

releasing device such as fire door closers 

or to activate smoke evacuation fans. A 

sprinkler needs heat to open it, either 1) to 

melt a heat-sensitive solder that then re-

leases barriers in the sprinkler orifice and 

to ready the sprinkler to discharge water 

when it is available, or 2) to boil the fluid 

in a small glass bulb of the sprinkler, again 

releasing orifice barriers and preparing 

the sprinkler for water discharge. Manual 

pull stations can activate fire alarms no-

tification devices (bells, horns, strobes, etc.) and releasing 

devices, clean agent suppression systems, and some kinds 

of sprinkler systems.

Fire alarms — Active fire protection, in the form of fire alarms, tends to activate first, 

giving occupants the opportunity to evacuate and notifying first responders. Alarms 

need to be tailored to the building construction type, configuration, and occupancy 

use. An analysis of the building elements and hazards will dictate whether the best 

Balancing passive, active fire protection
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Figure 1: This shows dry and 
wet pipe sprinkler system 

main risers. Image courtesy: 
Interface Engineering
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protection can be achieved by ionization or photoelectric smoke detectors, an air as-

pirating very early smoke detection apparatus (VESDA), or by heat or flame detectors 

or optical detection methods. IBC 907 and NFPA 72: National Fire Alarm and Signal-

ing Code address fire alarms.

Fire alarm effectiveness can be hampered by the choice of inappropriate alarms for 

the environmental conditions expected, which can cause nuisance activation and 

ignorance of a real fire event. The second barrier to effectiveness can be human 

behavior—the tendency of people to ignore the alarm, to decide that the horns and 

strobes activating are “not the real thing,” and to delay evacuation of the building.

Fire sprinklers — IBC Section 903 and NFPA 13: Standard for the Installation of 

Sprinkler Systems address fire sprinkler systems, which are the most common form of 

active fire control and suppression. Wet pipe sprinkler systems are the simplest and 

fastest method of control. Water filled pipes are ready to immediately spray water 

upon the activation of each individual sprinkler head, which activate due to heat.

Dry pipe sprinkler systems have pipes filled with compressed air or nitrogen gas, 

which holds the clapper on a dry pipe valve in the closed position. If a sprinkler acti-

vates, air pressure is lost in the system, which then allows the dry pipe valve to open 

to fill the pipes with water, which discharges out of any sprinklers opened by the heat 

of a fire. Because of the delay in filling the pipes with water and being available to 

discharge from the sprinklers, the fire area can grow larger and the fire intensity can 

increase before water is applied. More sprinklers can be expected to open. The re-

sult can be a larger area of fire damage and more water damage.

15
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Preaction sprinkler systems also have pipes filled with compressed air or nitrogen, 

but require activation of a detection device to open a deluge valve to fill the pipes 

with water. These can be of single- or double-interlock style, depending on the num-

ber of events designed to open the deluge valve. These are popular for protection 

of areas where the risk of inadvertent water application and leaks needs to be mini-

mized: data centers, museums, sensitive hospital equipment rooms, computer serv-

er rooms, and the like. Like wet and dry systems, preaction systems only discharge 

water out of individual sprinklers that have opened due to heat. Unlike wet and dry 

systems, preaction systems are designed to minimize water damage due to broken 

sprinklers and/or broken pipes.

Deluge systems have pipes and sprinkler nozzles open to the atmosphere and re-

quire a detection device to open a deluge valve, which allows water to discharge 

from all sprinklers at once—like in Hollywood movies. Unlike the movies, these sys-

tems are normally used in high-challenge areas, such as for flammable or combusti-

ble liquids protection, but may also be used to protect a corridor opening where a 

fire rated assembly is required.

Alternate methods of fire protection — In the IBC and International Fire Code 

Section 904 are listed several alternate methods of fire protection. These include 

high-pressure water mist systems (fog), and clean agent gaseous suppression sys-

tems such as 3M Novec 1230 Fire Protection Fluid and DuPont FM-200 Waterless Fire 

Suppression Systems, which act as coolants. Inert gas systems employing atmospher-

ic gases that lower the amount of oxygen in a room to levels below those needed 

to support combustion are active means of fire protection. Other alternate methods 

include high-pressure water mist systems, where water supplies are limited or where 16
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water damage needs to be limit-

ed and fixed aerosol extinguish-

ing systems, CO2 extinguishing 

systems, and various types of 

foam systems. The old Halon gas 

systems have been banned in 

most areas of the world due to 

environmental issues. IFC Section 

904 and NFPA Standards 16, 17, 

2001, and 2010 address these 

alternate systems.

Standpipes — In buildings of a 

certain height or use and located in stairwells and cer-

tain horizontal exits, standpipes are a system of piping 

and fire hose valves that act as vertical sources of wa-

ter for firefighting, similar to fire hydrants in the street. 

Standpipes can be filled with water (wet) or empty (dry) 

with water supplied by fire responders. If wet, the pressure to operate them can be 

supplied by fire responders (manual) or automatically, usually by a fire pump. IBC 

Section 905 and NFPA 14: Standard for the Installation of Standpipe and Hose Sys-

tems address standpipes.

Handheld extinguishers — IBC Section 906 and NFPA 10: Standard for Portable Fire 

Extinguishers dictate the type and placement of handheld fire extinguishers for occu-

17

Figure 2: This wet class 1 standpipe 
has a 25-in. hose valve and is located 

in a stairwell protected by fire-rated 
construction. It acts as an interior 

hydrant source for responding 
firefighters. Image courtesy: 

Interface Engineering
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pant use, depending on the haz-

ards present in the building.

Passive fire protection 
systems
Passive systems require no exter-

nal power. They can be grouped 

into three categories: limiting the 

growth rate of the fire, compart-

mentation of the fire, and provid-

ing emergency egress from fire 

areas.

Limiting the rate of fire growth 

and subsequent smoke — Fire 

growth can be limited to some 

extent by choice of interior finishes 

that limit ignition, flame spread, 

and heat release, allowing more 

time for active fire protection sys-

tems to activate and more time for 

safe occupant evacuation. Wall and 

ceiling finishes and floor coverings 

cover large surfaces. If these ignite 

easily, they can have a significant 

effect on the spread of fire and can 18
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lead to “flashover” of the hot gases in the room, from which there is no survivability. 

For this reason, materials for interior finishes may be subject to specialized testing to 

determine their flame spread rating. Fires generate particulate matter, which hangs 

suspended in the air, obscuring visualization of exit signs. The distance at which an 

exit sign is obscured by smoke is directly affected by the amount of smoke. For this 

reason, the building codes limit interior finishes that produce an excessive amount of 

smoke. Most model building codes do not address the issue of the toxicity of smoke 

and gases produced by fire.

Compartmentation — If the limitation of interior finishes and active fire protection 

measures such as detection and suppression fail to limit the fire to the room of or-

igin, the next strategy is to contain the fire and smoke within a certain zone for a 

certain amount of time, delaying flame and smoke spread throughout the building. 

Compartmentation is a passive method of fire protection that confines smoke and 

fire into zones. It works to protect the building’s structural integrity and provides pro-

tected spaces through which building occupants can evacuate. Fire-resistive struc-

tural elements, floors, ceilings/roofs, and walls are critical. Equally important is pro-

tection of doors and windows and protection of structural penetrations, such as pipe, 

cable, electrical conduit, and duct penetrations. Fire and smoke dampers to prevent 

the passage of smoke within building systems, such as HVAC systems, are also cru-

cial. Fire can adversely affect load bearing assemblies that need to remain effective 

for their specified time to prevent collapse of the building or portions thereof, to 

prevent the spread of fire and smoke, and to prevent injury and death of occupants 

and firefighters.

19
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Fire spread at exterior facades, which may include plastics, exterior insulation finish 

systems (EIFS), and flammable exterior claddings and roofing materials, is limited by 

the IBC.

Emergency egress/occupant evacuation — Successful occupant evacuation de-

pends on effective fire and smoke detection by the fire alarm system and subsequent 

notification to alert occupants and to direct them, via visual signs or audible devices, 

to safe areas inside or outside the building. Successful occupant evacuation also de-

pends on knowledge of the occupant. Stairs and corridors need to be wide enough 

and of sufficient number and location to accommodate the flow of occupant evacua-

tion during an emergency.

Kathleen Roach is associate principal and senior fire/life safety designer at Interface 

Engineering. She has approximately 20 years of experience in fire protection design 

and strong technical knowledge of codes, standards, and recommended practices. 

Her work includes specification and design for fire suppression systems and fire/life 

safety reviews.
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A erosol fire suppression technology is well-known throughout Europe and Asia and 

it is gaining greater attention with fire protection engineers and safety profes-

sionals in the Americas. These fire suppression professionals are recognizing the value 

of aerosol suppression for use in   protecting enclosed special hazards.

Stat-X® fire suppression is different, unlike conventional water mist or pressurized 

agent systems, each generator, upon activation, produces an ultra-fine fire suppressing 

aerosol. This cutting-edge technology is more effective, on an agent weight basis, than 

any other fire suppression agent.

NFPA 2010: Standard for Fixed Aerosol Fire Extinguishing Systems and UL 2775: Fixed 

Aerosol Extinguishing Systems Units govern its use in a wide variety of applications. 

Fireaway’s Stat-X technology is listed 

by the USA Environmental Protection 

Agency (EPA) as a total flooding system 

for use in normally occupied and unoc-

cupied areas under its Significant New 

Alternatives Policy (SNAP) program. It is 

environmentally friendly with no Ozone 

Depletion Potential (ODP), low Global 

Warming Potential (GWP), and low Atmo-

spheric Lifetime (ALT). Stat-X agent is not subject 

to future bans like currently specified halocarbon 

Condensed Aerosol 
Fire Suppression

Diesel generator rooms: Many diesel 
generators are housed in containers; the 

compact design of the Stat-X system is 
ideal for these remote areas. 
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agents. Stat-X particulates will remain in 

suspension for up to an hour providing 

prolonged effective fire suppression prior 

to venting. Stat-X is not to be confused 

with clean agents as defined in the NFPA 

2001 standard. 

Stat-X is approved for extinguishment of 

Class A (surface), B, and C fire hazards. 

Stat-X protects enclosed special hazards 

such as: 

• Diesel generator rooms

• Gas turbine enclosures

• Wind turbines

•  Energy storage systems (ESS) and bat-

tery energy storage systems (BESS)

• Switch gear rooms

• Vehicle engine bays

• Heavy lifting and handling equipment

Condensed Aerosol Fire Suppression
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Gas turbine enclosures: Stat-X agent density 
rates can be adjusted to accommodate 

openings in these applications. Stat-X is 
approved for normally occupied spaces.

Wind turbines: Stat-X is ideal for this application 
because of its compact design and easy installation 

in remote locations. The rugged nature of our 
generators can withstand this harsh environment.
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• Machinery spaces

• CNC machines

• Flammable liquid storage

• Electric rooms & cabinets

• Pharmaceutical plants

•  And other commercial and industrial areas. 

Learn more about the industries we work in. 

We have a full line of product options which have achieved certification and third 

party approvals globally.

Electrically operated generators 

are used as a total flooding system 

to protect a wide range of com-

mercial and industrial applications. 

The systems are designed by our 

trained and certified distribution 

partners. System design is based 

on the unique characteristics of the 

area to be protected. Our fire sup- 23

Energy storage systems (ESS) and battery 
energy storage systems (BESS: Stat-X 

aerosol fire suppression systems have 
undergone testing and are confirmed to be 
an effective primary first line of defense for 

protection of lithium ion battery hazards.

Condensed Aerosol Fire Suppression
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pression solutions utilize detection, alarm, and activation principles like those you 

are familiar with.

Stat-X electrical units for fixed systems are electrically actuated and include 8 sizes 

ranging from units containing 30 grams (covering up to 0.5 m3) up to 2,500 grams (cov-

ering up to 40 m3). These units are typically connected to and supervised and actuated 

by conventional fire detection systems and releasing panels.

Our Stat-X Electrical EX generators are 

used for Classified Hazardous Areas. These 

electrical “EX” models operate in a similar 

fashion to our standard electrical family. 

Stat-X EX generators are approved for use in 

classified and hazardous environments such 

as those that require products with approvals 

for Class I, Division 2, ATEX and IECEx certificates secured from Third Party Approval 

Agencies.  Stat-X® EX electric operated aerosol fire suppression units are certified and 

listed by UL for such applications. 

Stat-X EX electric operated aerosol fire suppression units are UL Listing for use as a 

total flooding system in hazardous areas classified as Class I, Division 2 in accordance 

with UL category code FZED and FZED7.

These units are certified by UL and are authorized to bear the UL listing mark for Cana-

da and the United States. 24
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Thermal/manually operated generators are 

used for smaller applications such as electri-

cal cabinets and small enclosed environments. 

These generators allow the designer to choose 

the best method of activation. Whether the best 

actuation method is Thermal or Manual, either 

can be accomplished using our unique patented 

activation head. Our thermally operated units 

are limited to applications that use one genera-

tor per hazard. 

Manually ONLY operated generators are used in applications where personnel are 

on site and available when needed to manually activate the systems in case of fire.

Stat-X fire suppression is the best choice for enclosed special hazards and provides 

numerous competitive advantages including: 

• Compact modular design

• Performance with agent effectiveness

• Durable

• Low-cost due to simple installation (no costly labor-intensive piping)

25
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• Exceptional value

• Made in the USA.

Aerosols are now considered an effective new alternative to traditional special hazard 

fire protection and are being strongly endorsed and specified for use in such applica-

tions. Globally, Specifying Engineers are evaluating use of Aerosol alternatives over 

various halon substitutes, CO2, inert gas, dry chemical, or water mist.

www.statx.com

The Stat-X® product line is manufactured by Fireaway Inc. Fireaway was founded 

in 2005 in Minnetonka, Minnesota. Fireaway continues to expand our market reach 

globally and our continued efforts to educate fire professionals and safety directors 

on the technical and performance capabilities of the product line have proven to be 

beneficial.

As our reputation grows as a strong OEM partner with our dedicated distribution net-

work and partners, we continue to expand our manufacturing and customer support 

facilities in Minnetonka. Our second manufacturing plant includes an R&D test facility 

in Minden, Louisiana. This test facility reinforces our commitment to press forward with 

innovation in fire extinguishing solutions.

26
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W ith hundreds of lives often at stake and rebuild costs that can reach into the 

millions, it is no surprise that fire protection is one of the highest priorities of 

today’s commercial construction projects. While active fire protection solutions, such 

as fire extinguishers, smoke detectors, and sprinkler systems, may be the first to come 

to mind, it is crucial for project teams to give the same consideration to passive fire 

protection systems. Though passive fire protection systems are less visible than active 

fire protection systems, their function is equally as important.

Embedded in interior building assemblies, passive fire protection systems use fire-re-

sistant materials to compartmentalize flames, smoke, and toxic gases at their point of 

origin. Compartmentation strategies involve the construction of barriers that divide 

a building into smaller units, which can confine a fire and allow the structure to avoid 

dependence on any singular fire safety plan. Most importantly, compartmentation 

limits the distance a fire can spread throughout the building and complements the 

sprinkler systems. This reduces property damage and affords occupants the needed 

time to safely evacuate the structure. Otherwise, the passive fire protection systems 

lie dormant and hidden from public view until a fire spurs them into action. 

The most important area of concentration for passive fire protection systems are wall 

assemblies. All of today’s building codes require these assemblies to be tested by 

industry standards to evaluate their fire resistance. 

Specifying passive firestop systems
Fire-rated wall assemblies and passive firestop systems are key elements to the 
design of all commercial buildings. 
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Evaluating fire-rated wall 
assemblies
Passive fire protection strategies require 

a systematic approach—using an as-

sembly of several different fire-resistant 

products that work together to impede 

the passage of flames, smoke, and toxic 

gases throughout a building. Such is the 

case with wall assemblies. For example, 

most exterior and interior commercial 

wall assemblies feature nonstructural cold-

formed steel studs, fiberglass batt insulation, 

and gypsum wallboard—all materials with nat-

urally high fire resistance. All three materials 

perform very well together in wall assemblies 

and are used in various combinations of thick-

ness and numbers of layers to increase fire resistance. Walls (structural or nonstruc-

tural), floors, and ceilings can serve as fire barriers as long as they have a fire rating. 

These ratings are achieved through testing provided by industry standard ASTM E119: 

Standard Test Method for Fire Tests of Building Construction and Materials. 

ASTM E119 evaluates the ability of a wall, floor, or ceiling assembly to contain fire, 

heat, smoke, and toxic gases for a quantified amount of time—usually measured in 

hours. The assembly is mounted to a specially constructed furnace, and gas burn-

ers are lit as thermocouples record temperatures and the flames mimic heat from an 

Specifying passive firestop systems
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Figure 1: The integration of intumescent 
firestop materials onto steel framing members 

is one of the most recent high-performance 
innovations in passive protection. Such products 

eliminate both overage and underage often 
associated with messy caulks and sprays. Image 

courtesy: ClarkDietrich Building Systems
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adjacent fire. Testing personnel observe the process 

through viewing windows in the furnace, recording 

the length of time before the system fails. A hose 

stream test follows to measure the assembly’s struc-

tural integrity, or ability to resist disintegration in the 

presence of fire and water. This test method uses a 

furnace-heating schedule, or timed increase of tem-

perature, which brings the furnace up to 1,000 F in 5 minutes, 

to 1,700 F in 1 hour, and to 1,850 F in 2 hours. Assemblies must 

survive these temperatures to be successfully fire-rated by the 

standard.

These tests are typically conducted by an independent third-par-

ty testing agency, such as UL or Intertek. 

Fire-rated wall assembly examples
Noncombustible wall assemblies must be constructed from fire-resistant materials and 

include only minor combustible components, such as paint and electrical outlets. All 

combinations of assemblies are tested to establish hourly fire ratings. Common varia-

tions of these types of assemblies are:

Typical 1-hour rated assembly; UL design V450; noncombustible, non-loadbearing

One layer of 5/8-in. Type X gypsum board is applied vertically to either side of min-

imum 3-5/8-in. steel drywall framing spaced on 24-in. centers. Gypsum board is fas-

tened to the steel studs using #6X 1-in. long Type S bugle head steel screws at 8 in. 

29

Figure 2: Track 
members having the 
intumescent material 

already integrated can 
provide up to 76 mm (3 

in.) of total movement 
and up to 3-hour fire-

rated protection. Image 
courtesy: ClarkDietrich 

Building Systems

Specifying passive firestop systems
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on center perimeter and field. For horizontal applications—8 1/2 in. on center perime-

ter field. Vertical joints must be offset. 

Typical 2-hour rated assembly; UL design V450; noncombustible, non-loadbearing

Two layers of 5/8-in. Type X gypsum board are applied horizontally to either side of 

minimum 1-5/8-in. steel drywall framings spaced on 24-in. centers. The base layer of 

gypsum board is fastened to the steel studs using #6X 1-in. long Type S bugle head 

steel screws spaced 16 in. on center perimeter and field. The same measurements 

apply to the face layer as well. Joints must be offset on the opposite sides of the wall 

and between layers. 

Fire partitions
Another important wall assembly demanding fire-resistance performance is the fire 

partition. Fire partitions are required between adjacent apartments or townhouses, 

and in some cases, they are required in commercial and institutional buildings.

A typical cavity-type area separation firewall assembly consists of two layers of 1 x 

24-in. gypsum shaftliner panels inserted between floor and ceiling runners with steel 

H-studs installed between adjacent panels. A 3/4-in. air space must be maintained 

between steel components and adjacent framing. A 3-1/2-in. layer of fiberglass batt 

insulation in the adjacent wall cavity is also recommended. 

Proper installation of a fire-rated wall assembly is very important. Good construction 

practices—executed in accordance with the manufacturer’s recommendations and the 

fire-rated assembly’s requirements—are crucial for ensuring that the assembly built 

in the field matches the performance of the sample tested. For these assemblies to 30
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block the passage of flames, smoke, 

and toxic gases through wall joints 

and penetrations, however, passive 

firestops are required.

Passive firestopping
At wall perimeter joints, or wherever 

openings are made through fire-rated 

wall assemblies, it is necessary to seal 

off these openings with firestop materials. There are four 

primary types of joints or penetrations associated with 

fire-rated wall assemblies to which tested firestopping 

systems may be applied:

    •  Joints between fire-rated construction components, 

such as wall-to-wall, wall-to-floor, and wall-to-ceiling

    •  Floor perimeters—the edge of a slab foundation or curtainwalls

    •  Penetrations made through walls for mechanical, electrical, structural, security, 

piping, or wiring applications

    •  Electrical boxes where combined openings exceed 100 sq in. in 100 sq ft of wall.

Traditional firestopping materials used to seal these openings include: sealants, 

intumescent materials, sprays, mechanical devices, and foam blocks or pillows. It 31

Figure 3: Using a cured factory-
metered dosage intumescent 
material, this profile provides 

firestopping and sound-
dampening effective immediately 
as framing composite is installed. 

Image courtesy: ClarkDietrich 
Building Systems

Specifying passive firestop systems
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is important to note before selecting 

firestopping materials that there is not one 

universal product that will work for every 

firestopping application. It is also wise to 

select products that have been appropri-

ately tested by an accredited third-party 

agency to meet applicable fire safety stan-

dards. The most effective of these mate-

rials are sealants, intumescent materials, 

and the newer technology of integrated 

firestop systems.

Sealants
Sealants are the most commonly used 

group of firestop products due to their 

versatility. Caulk, for instance, can have 

various uses on construction projects, such 

as sealing penetrations and construction 

joints. These products are available in 

various forms and chemical formulations. 

Firestop sealants in caulk, self-leveling, 

and spray grade are readily available in 

silicone, latex, and solvent-based prod-

ucts. They often require the addition of a 

backing material in the system for support. 

32

Innovative products and solutions 
for life safety and code compliance.

stifirestop.com  |  800.992.1180
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Often, the effectiveness of their appli-

cation is governed by the ambient tem-

perature of the space, and in unheated 

spaces during construction, this could 

be a problem. In addition, any overlap-

ping work from other subcontractors, 

such as previously installed mechanical 

ductwork, piping, and so on, can inter-

fere with the sealants’ application and 

inspection.

Intumescent materials
Intumescent materials are firestop products that ex-

pand in volume when exposed to heat or flames ex-

ceeding a specified temperature. They are one of the 

primary groups of products used in applications where 

one of the assembly components will deteriorate or 

burn away during fire exposure or where surfaces are uneven and a tight fit is not 

possible. The expansion of the material closes the void that is created when the item 

melts or burns away, thus maintaining the integrity of the fire-rated assembly. Intu-

mescent firestop materials come in various forms, from caulks to metallic collars with 

intumescent strip linings, with each product being designed for a specific purpose.

Integrated firestop systems 
The integration of intumescent firestop materials onto steel framing members is one 

of the most recent high-performance firestop innovations. In many of today’s com- 33

Figure 4: Integrated passive 
fireproofing systems, such as this one, 

provide several design advantages, 
including earlier inspection as the 

system is installed and inspected as 
joint framing (before obstructions). 

Image courtesy: ClarkDietrich 
Building Systems
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mercial and institutional projects, architects and specifiers are now using steel tracks 

manufactured with a factory-metered dosage of intumescent material applied in a 

controlled environment to the track flanges. These products help architects specify 

product and assembly solutions for both hidden and exposed aesthetic conditions 

where fire, smoke, and sound resistance ratings are required. Single-source construc-

tion of wall assemblies and installation of joint protection can now be achieved by 

drywall contractors, thereby eliminating any trade overlap issues, common when in-

stalling traditional firestop materials. Track members having the intumescent material 

already integrated can provide up to 3 in. of movement and 3-hour fire-rated protec-

tion. 

Integrated firestop products are easier to install than traditional firestop materials. 

Contractors need only install the track member, which includes the intumescent tape, 

at the top, bottom, or sides of the wall. This eliminates the need to return and install 

sealants or caulking at a later time, therefore eliminating multiple labor and material 

operations. 

Evaluating passive firestop systems 
Like wall assemblies, the fire performance of passive firestop systems must be test-

ed to industry standards. ASTM E1966: Standard Test Method for Fire-Resistive Joint 

Systems, is one standard that covers sealants, coatings, and materials used in joints. 

ASTM E814: Standard Test Method for Fire Tests of Penetration Firestop Systems is 

the complementary test to ASTM E119 that evaluates penetrations through a tested, 

fire-resistive (ASTM E119-tested) wall or floor assembly. The test involves a standard 

time-temperature curve and hose stream test and assigns ratings based on tempera-

ture rise (T) and flame occurrence (F) through the firestop-sealed penetration. An 34
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air leakage (L) rating can also be assigned. Air leakage simulates smoke movement 

through a penetration, measured in cubic feet per minute. 

Fire-rated wall assemblies and passive firestop systems are crucial elements in the de-

sign of all commercial buildings. They help increase occupant safety, protect against 

massive property loss, and allow project teams to meet building code requirements. 

By following the guidelines for fire-rated wall assemblies and passive firestop systems, 

building and design professionals can produce interior building assemblies that pro-

vide the necessary fire protection to occupants as well as the structure. Combined 

with active fire protection methods and occupant education, these passive fire protec-

tion techniques provide a safer, more holistic strategy for protecting a building and its 

occupants.

Gregg Stahl is the director of product development at ClarkDietrich Building Sys-

tems, a manufacturer of steel framing and finishing products for the commercial con-

struction industry. With more than 25 years of industry experience, he has served in 

multiple capacities at ClarkDietrich, including vice president of its subsidiary Vinyl 

Corp.
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Access STI
These powerful tools guarantee the right systems 
are selected for the fastest and most cost-effective 
installation for all your projects.



Access STI
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I f fire safety in the built environment were a football team, the sprinkler system might 

be considered the quarterback, but the passive fire protection features (such as 

fire-rated barriers, firestopping, doors, and dampers) would be analogous to the of-

fensive line quietly doing its work in the background.  The offensive line is essential; 

a team with a bad offensive line cannot win a championship even with a star quarter-

back.  Fire sprinklers are highly identifiable safety features in any building.  But often 

overlooked are the fire-rated floors and walls that work in combination with the sprin-

kler system to provide life safety and property protection.  Building and safety codes 

prescribe the use of both active (e.g. sprinklers) and passive (e.g. fire-rated barriers, 

firestopping, etc.) fire protection systems.  Such redundancy is sometimes referred to 

as safety-layering.  Should one system fail, there is an added level of safety.  It is much 

like seat belts and air bags in vehicles; both are vital in a catastrophic event.

Modern structures are filled with combustible materials.  The increased use of synthetic 

materials such as foams and plastics as compared to a few decades ago changes the 

dynamics considerably.  According to a YouTube video of a demonstration conduct-

ed by Underwriters Laboratories Inc. (UL), a structure with modern furnishings flash-

es over in 3 minutes and 40 seconds; whereas one with more traditional furnishings 

takes closer to 30 minutes.

When it comes to passive fire protection, buildings are essentially built with a series of 

fire-rated compartments made up of fire-rated floors and walls. When these compart-

Why Passive Fire Protection is Critical 
in Today’s Built Environment
Specified Technologies Inc (STI) Takes the Lead in Providing Firestop Solutions
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ments are breached by 

various building service 

elements such as pipes, 

conduits, cables, and 

ducts, their fire-rating and 

ability to resist smoke mi-

gration is compromised. 

Firestopping, thus, is 

the process of installing 

third-party tested and list-

ed materials into openings in fire-rated barriers to restore fire-resistance ratings. Build-

ing and fire codes, such as NPFA, ICC and European standards require that such rating 

be restored through firestopping. This article focuses on penetration firestops. 

Firestopping is the process of installing third-party tested and listed materials into 

openings in fire-rated barriers to restore fire-resistance ratings. This is usually a simple 

process when thought of ahead of time but can become painful and expensive if done 

after the fact. Avoiding it altogether will put any type of structure at risk, even if it is 

protected by a sprinkler system.

Elements of a Firestop System A penetration occurs when a service element breaches a 

fire-rated barrier. In Figure 1, the red object represents a conduit penetrating a fire-rated 

compartment. If the opening around the conduit is unprotected the fire has a path to 

propagate quickly into the adjoining space. Figure 2 shows a properly installed firestop 

system that seals the opening around the conduit and restores the fire-rating of the bar-

rier. Fire and smoke are now contained to the compartment of origin. For many people 

Why Passive Fire Protection is Critical in Today’s Built Environment

38

Figures 1 and 2
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the notion of firestopping means red caulk around conduits or cables. But what good is 

a great “caulk” if the barrier cannot withstand the fire? Therefore, a firestop system starts 

with the fire-rated barrier itself, whether a floor or a wall, then the opening and what 

goes through it. Finally comes the firestop product installed into the opening as de-

scribed by an Underwriters Laboratories (UL) classified firestop system, a Factory Mutual 

(FM) approved design, or as tested to the European standard EN 1366. The complete 

assemblage of elements, which is called a system, achieves the rating, not an individual 

product.

Tests for Penetration Firestops
For evaluation of penetration firestop systems, the base standard used is ASTM E 814, en-

titled Standard Test Method for Fire Tests 

of Penetration Firestop Systems. UL has 

a similar standard, UL 1479, entitled Fire 

Tests of Through- Penetration Firestops. 

In the United States, current building 

codes refer to both UL 1479 and ASTM 

E814. In Europe, the standard is EN 1366. 

These test methods expose the test spec-

imen to a standardized time-temperature 

curve, which ensures that all systems are 

tested to the same rigorous requirements 

in order to provide a benchmark.

This curve is shown in Figure 3.

39

Figure 3
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At five minutes, the furnace temperature is 538°C (1,000°F); at one hour it reaches 

927°C (1,700°F). At two hours the temperature reaches 1010°C (1,850°F); at three hours 

it reaches 1052°C (1,925°F); and at four hours it reaches 1093°C (2,000°F). These are 

critically high temperatures, remembering that, aluminum cable conductors typically 

melt at 649°C (1,200°F) and many plastics ignite at temperatures significantly below 

538°C (1,000°F), that is within two or three minutes 

of the start of a fire!

F & T Ratings
Successfully passing tests to UL 1479 provides 

firestop systems with an F rating and a T rat-

ing. The F rating indicates how long, in hours, a 

firestop system has successfully prevented the 

passage of a fire. A two-hour F rating means the 

firestop system prevented fire spread for two 

hours. The T rating is a measure of the thermal conductivity of a firestop system. This is 

the time required for various points on the unexposed side of the test assembly to rise 

163°C (325°F) over the starting ambient temperature. Figure 4 shows an example of a 

UL test assembly consisting of plastic pipes installed in a concrete floor and protected 

with firestop collars.

The assembly is anchored to the test furnace. During the testing process, the firestop 

collars will expand through a process called intumescence: heat applied to the firestop 

material causes it to expand rapidly. In so doing, they close-off the openings and pre-

vent the fire from spreading. Intumescent products are common in the industry and are 

40

Figure 4
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particularly well suited for combustible 

materials and are also frequently used 

on noncombustible materials as well.

The hose stream test (Figure 5) immedi-

ately follows the fire test and is designed 

to evaluate the structural integrity of the 

assembly. This is by far the most difficult 

segment of the test to pass.

The red-hot assembly is blasted with a 

stream of cold water from a 64mm (2-1/2 

in.)u diameter hose discharged at high pressure. Not only does the assembly need to 

withstand the force of the water pressure, it also needs to withstand the strong internal 

forces developed from the thermal shock of rapid cooling. UL 1479 prescribes the pres-

sure and duration of the hose-stream exposure, which depends on the hourly rating 

being tested and the size of the assembly. Firefighters should particularly be aware of 

the hose stream test as it gives an indication of whether a structure will withstand the 

back-draft effect. The thermal shock and force of applying a cold, high-pressure stream 

of water to a red-hot assembly is a good measure of system integrity. To pass the hose 

stream test, the firestop system must prevent the passage of water to the unexposed 

side. It is important to remember that a building fire is a dynamic event. As pressure 

levels change and heat becomes more intense, surrounding structures and elements 

can fail, thereby stressing the firestop. The thermal shock of applying a cold, high-pres-

sure stream of water to a red-hot assembly is a good measure of system integrity. 

41

Figure 5
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Testing to European standards is somewhat like that of ASTM/UL although the derived 

ratings are termed differently. However, the European standards evaluate only fire ex-

posure and do not include a hose stream. This explains why European firestop systems 

often use mineral wool boards coated with a firestop spray or sealant; an approach that 

is not acceptable under ASTM/UL as it cannot pass the hose stream test.

L and W Ratings
Unlike ASTM E814, EN 1366 or BS 476, the UL 1479 standard includes two test proto-

cols (conducted at the option of the test sponsor) for evaluating air leakage (L Rating) 

and short-term water resistance (W Rating). The L Rating is used as an indication of 

smoke resistance. This will be addressed in the second part of this article in the next 

edition of International Fire Protection.

FM Approvals
In some situations, particularly mechanical, electrical and plumbing (MEP) applications 

in industrial plants insured by FM Global, it is necessary to have FM approved firestop 

installations. This usually requires two types of documents: one showing that the 

manufacturer is subject to FM’s quality inspection program, and one proving that the 

firestop system is tested under UL/ASTM standards.

When there is No Test
There will be situations when a manufacturer has no test for a specific application. In 

such a case, an engineering judgment (EJ) is permitted under strict conditions defined 

by the International Firestop Council (IFC; www.firestop.org). The key to an EJ is that 

it must be issued by qualified personnel, usually a company engineer or a third-party 

engineering company, but never a salesperson. It must also be based on credible test- 42
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ing. For example, issuing an EJ for a large plastic pipe based only on a test for small 

plastic pipe is not acceptable.

The UL Mark
Products tested at UL provide a very important piece of quality assurance through the 

presence of what is called the UL Mark. That is the guarantee that the composition of 

the product the manufacturer sells is the same as what was tested. This is achieved 

through a series of unannounced and continuous inspections conducted by UL 

throughout a manufacturer’s productions facilities worldwide. Even the ISO certification 

does not provide such an independent assurance, and it is a requirement that the CE 

Mark in Europe is trying to emulate.

Where to Go for Help
Firestopping is a specific and often misunderstood construction practice. Quality 

firestop manufacturers aid designers, inspectors and end users, usually free of charge 

and available by telephone, fax or e-mail. Many publish valuable information includ-

ing firestop designs, product information and other informative articles online on 

their websites. Most manufacturers staff the telephone lines with degree-qualified 

engineers. At STI, these same people (some 15 of us around the world) have a hand 

in product development, from early concept to third-party testing. The ability to con-

tact manufacturers’ technical personnel directly represents a huge advantage to the 

end-user. Their wealth of knowledge can only assist in getting the job done efficiently 

and, most importantly, correctly. Serious manufacturers of firestopping products also 

have trained field personnel that can help on job sites and visit with users. Additionally, 

organizations such as the International Firestop Council (www.firestop.org), a not-

for-profit organization of manufacturers, distributors and installers, services the con- 43
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struction industry by publishing valuable information and working with industry profes-

sionals to increase awareness of proper firestop practices.  Of course, when it comes 

to better understanding the specific code requirements of an individual construction 

project, always contact the local Authority Having Jurisdiction (AHJ). The code official 

has a clear understanding of building requirements and experience gained from a mul-

titude of similar construction projects.

Summary
Firestop systems, not individual firestop products, achieve ratings based on evaluation 

to the appropriate standards described herein. A firestop system (and firestop prod-

uct) is only as effective as the manner in which it is installed. A good installation will be 

consistent with the characteristics described in the firestop system. A well thought out 

selection of a firestop product will ensure the building’s needs are maintained as the 

various service elements are changed or expanded. Unfortunately, a firestop system 

can be rendered ineffective if installed (or reinstalled) improperly. Installation prac-

tices considered improper include inappropriate mixing of products, using materials 

other than those tested as part of a firestop system, not following the parameters of a 

firestop system, and of course penetrations that are not protected at all or where pro-

tection has been removed or reduced over time. Such a system has no integrity and 

presents a safety hazard rather than being an important component of a building’s 

life-safety system.

Why Specified Technologies
Specified Technologies Inc (STI Firestop) leads the industry in developing innovative 

fire protection systems that help stop the spread of fire, smoke and hot gases. For 30 

years, STI has worked hand in hand with the construction industry to create simple 44
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solutions to complex firestopping problems. Their SpecSeal® and EZ-Path® product 

lines are engineered to deliver powerful performance. Because their system designs 

are user-driven, they are easier to apply. The result is simply designed, outstanding fire 

protection systems which often result in lower installed costs. STI products and systems 

offer innovative firestop solutions for all types of new construction and retrofit applica-

tions. Since firestopping is their only business, STI concentrates all their resources on 

providing the highest quality, fully tested, innovative firestopping solutions.

The results are industry-changing, innovative, patented technologies such as EZ-Path® 

Fire Rated Pathway and Triple S® two-stage intumescent sealant, or programs and ser-

vices like our Barrier Management Program (BMP) for healthcare or the industry’s first 

web-based “Submittal Builder™.

STI’s Engineering Service Team, a subset of the Engineering Group, and the industry’s 

best, is readily accessible to help optimize productivity during design, construction, 

and post-construction. STI offers engineered solutions to complex firestopping prob-

lems to help the customer ensure code compliance... and they provide this ALL FREE 

OF CHARGE! STI is The Firestop Authority and has continued to drive innovation for 

30 years with a combined 250 years of experience in our Engineering Group alone.

STI has offices and representation throughout the United States, Canada, Europe, the 

Middle East, India, China, Southeast Asia, and Latin America. They also partner with 

over forty independent rep agencies and work with over 1,000 distribution outlets 

worldwide, providing extensive international coverage and offering our customers the 

personal attention they deserve.

45
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A utomatic sprinkler systems offer a level of minimum protection required by inter-

national building codes and standards, such as NFPA 5000: Building Construction 

and Safety Code and International Building Code (IBC). Shop drawings, installation 

drawings, and floor plans provide the contractor necessary guidelines on the location, 

spacing, and height of sprinkler deflectors.  

If everything is installed according to the fire protection engineer’s specifications, there 

should not be any problems, one may be led to think. However, every project site 

brings new challenges during sprinkler installation. Proper supervision and coordina-

tion are essential to get the installation done correctly. Even though the best efforts 

may have been put forward, one still comes across areas where installed sprinklers just 

don’t seem correct. 

Typically, one of the main areas of concern has been—and probably will continue to 

be—large mechanical rooms. Such rooms are found with HVAC ducts greater than 4 

ft wide. More often, sprinkler coverage is found only above such large ducts, with no 

sprinkler coverage below the ducts.  

Sprinkler installations and 
obstructions
Sprinkler protection is an essential component of building fire and life 
safety. Sprinkler fire suppression systems are required to be installed with an 
understanding of the applicable standards and proper coordination among 
other building services throughout a project lifecycle.
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NFPA 13-2016: Standard for the In-

stallation of Sprinkler Systems, Chap-

ter 8, requires additional sprinkler 

protection below fixed obstructions 

(such as cable trays and large ducts) 

exceeding 4 ft wide that prevent 

sprinkler-discharge from reaching 

the hazard. In accordance with NFPA 

13, Section 8.5.5.3, sprinklers shall 

be located below the obstruction, 

not more than 3 in. from the outside 

edge of the obstruction, and within 12 in. from the bottom 

of the obstruction.  

However, NFPA 13 also provides certain exemptions where 

sprinkler protection would not be required below obstruc-

tions exceeding 4 ft wide. These may include noncombustible fixed obstructions where 

the bottom of the obstruction is 24 in. or less above the floor level or obstructions that 

are not fixed in place, such as conference tables.  

Another area of exclusion by NFPA 13, Section 8.5.5.4, for sprinkler protection below 

such large obstructions is if the room(s) being protected is (are) not larger than 400 ft3. 

In such cases, sprinkler protection will only be required at the highest ceiling level.  

Lastly, there is no requirement for sprinklers below ducts if the size of the obstruction is 

up to 4 ft wide and located more than 18 in. below the sprinkler deflector. In this event, 

Sprinkler installations and obstructions
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Figure 1: This illustration 
displays obstructions to the 

sprinkler-discharge pattern for 
standard upright or pendant 

spray sprinklers. Image 
courtesy: Jensen Hughes
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an adequate spray pattern develops; 

there is no need for additional sprinkler 

protection underneath. 

If the obstruction does not exceed 4 ft 

wide, standard pendant- and upright–

spray sprinklers shall be permitted to be 

spaced on opposite sides of such ob-

structions, provided the distance from the 

centerline of the obstruction to the sprinklers does not exceed 

one-half of the allowable distance permitted between sprinklers. 

Sprinklers and obstructions 
The question then arises, do we need sprinklers above such 

obstructions as well? We often find no sprinkler protection or coverage above such 

large obstructions where sprinklers have been provided below. To comply with NFPA 

13, sprinklers are required above the obstruction at a distance not less than 1 in. and 

not more than 12 in. from the ceiling above, assuming unobstructed construction. 

Sprinkler obstructions also are commonly found in storage rooms. Such rooms usually 

contain stacks of goods (pallets, merchandise) placed below the sprinkler deflectors, 

which may prevent the sprinkler spray pattern from reaching the hazard.  

    •  If goods are stacked up to within 18 in. or less directly below the sprinkler de-

flector, then the stacked goods are required to be reduced in storage height to a 

distance greater than 18 in. from the sprinkler deflector. 48

Figure 2: This figure shows 
sprinkler obstruction from 

emergency light fixtures in 
extra hazard occupancies. 

Image courtesy: Jensen 
Hughes

Sprinkler installations and obstructions
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        •  Where shelving is installed on a wall and is not directly below sprinklers, the 

shelves, including storage thereon, shall be permitted to extend above the level 

of a place located 18 in. below the ceiling’s sprinkler deflectors.  

If the obstruction in such storage rooms is not portable (such as pipes, columns, or 

fixtures), the sprinkler deflector is required to be repositioned away from the obstruc-

tion. NFPA 13, Chapter 8, Sections 8.6 through 8.12, provide additional guidelines that 

include minimum clearances required to be maintained from such obstructions.  

Besides storage rooms, for any area where continuous sprinkler obstructions are locat-

ed less than or equal to 18 in. below the standard pendant and upright spray sprinkler 

deflector, clearances are determined based on the depth of the obstruction (as defined 

in NFPA 13, Table 8.6.5.1.2). To elaborate: 

    •  An obstruction height of around 3.5 in. between the deflector and bottom of ob-

struction is required to have a sprinkler installed at a minimum of 18 in. and maxi-

mum of 24 in. from the side of the obstruction. 

 

    •  An obstruction of around 12 in. between the deflector and bottom of obstruction 

is required to have a sprinkler installed at a minimum of 3.5 ft and maximum of 4 ft 

from the side of the obstruction. 

Let’s now take a brief look at a couple of obstruction types located against the wall and 

how they impact standard pendant and upright spray-sprinkler coverage.  

49
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Obstructions located against 

the wall that are no more than 

30 in. wide shall be protected 

in accordance with NFPA 13, 

Chapter 8, Section 8.6.5 (see 

Figure 3): 

A:  The horizontal distance 

from the side of the ob-

struction. 

B:  The spacing from the bot-

tom of the obstruction to 

the sprinkler deflector. 

D: The width of the obstruction. 

Obstructions located against the wall that are not 

more than 24 in. wide shall be protected in accordance with Chapter 8, Section 8.6.5. 

The maximum distance between the sprinkler and the wall shall be measured from the 

sprinkler to the wall behind the obstruction and not to the face of the obstruction.

Ceilings 
Another concern is ceiling patterns, such as ceiling–beam drops, side–wall projections, 

and soffits, that may cause sprinkler obstruction. NFPA 13, Chapter 8, provides guid-

ance and required distances based on the size of the side obstruction and the horizon- 50

Figure 3: Here is an illustration that displays 
how to correctly position sprinklers from 
obstructions having a width of up to 30 
inches located against the wall. Image 

courtesy: Jensen Hughes

Sprinkler installations and obstructions
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tal distance from the obstruction to ensure adequate sprinkler coverage throughout 

the space being protected. 

Installing upright spray-sprinklers too close to (or touching) the ceiling level is another 

common occurrence that can negatively impact the sprinklers’ coverage pattern. Stan-

dard pendant and upright spray-sprinklers shall be required to be installed at a mini-

mum of 1 in. and a maximum of 12 in. from the unobstructed ceiling above. The only 

exception to this rule is where ceiling-type sprinklers—such as concealed, recessed, 

and flush types—have the operating element above the ceiling and the deflector lo-

cated nearer to the ceiling. These sprinkler types are required to be installed by their 

corresponding listing. 

In ceiling areas containing skylights, sprinklers shall be permitted to be omitted from 

skylights not exceeding 32 sq ft in area—regardless of hazard or classification—that 

are separated by at least 10 ft horizontally from any other unprotected skylight or un-

protected ceiling pocket. When a sprinkler is installed directly beneath a skylight not 

exceeding 32 sq ft, the distance to the ceiling shall be measured to the plane of the 

ceiling as if the skylight was not present. 

In areas of unobstructed ceiling construction, where a vertical change in ceiling eleva-

tion within the area of sprinkler coverage creates a distance of more than 3 ft between 

the upper ceiling and the sprinkler deflector, the vertical plane extending down from 

the ceiling at the change in elevation shall be considered a wall. Sprinklers shall then 

be spaced accordingly. 
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For peaked roofs, sprinklers at the highest elevation shall not exceed a distance of 3 

ft, measured vertically down from the peak as defined in NFPA 13, Section 8.6.4. De-

flectors of sprinklers shall be aligned parallel to ceilings, roofs, or the incline of stairs. 

However, where sprinklers are installed in the peak below a sloped ceiling or roof sur-

face, the sprinkler shall be installed with the deflector horizontal. Roofs having a pitch 

not exceeding 2:12 (16.7%) are considered horizontal, and sprinklers shall be permitted 

to be installed with deflectors horizontal. 

Once again, NFPA 13 provides exemptions to obstructions caused by ceiling construc-

tion types, most notably those with ceiling pockets. Exemptions for those with ceiling 

pockets are allowed if all of the below are met:  

    •  The total volume of the unprotected ceiling pocket does not exceed 1,000 ft3. 

    

    •  The depth of the unprotected ceiling pocket does not exceed 3 ft. 

    •  The entire floor under the unprotected ceiling pocket is protected by sprinklers at 

the lower ceiling elevation. 

    

    •  The total size of all unprotected ceiling pockets in the same compartment within 

10 ft of each other does not exceed 1,000 ft3. 

    

    •  The unprotected ceiling pocket has noncombustible or limited–combustible finishes.

    

    •  Quick-response sprinklers are used throughout the compartment. 
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Lighting and emergency lighting 
Emergency and exit lights serve as a vital part of building egress. Care must be taken 

when installing such lighting fixtures in proximity with a sprinkler deflector. Sprinklers 

are required to be installed away from lighting fixtures, in the horizontal orientation, at 

a minimum of three times the width of the side of the obstruction—and up to a maxi-

mum of 24 in. away from the side of the obstruction in “extra hazard occupancies.” 

In light and ordinary hazard occupancies, sprinklers shall be permitted to be spaced on 

opposite sides of the obstruction. The distance from the centerline of the obstruction 

to the sprinklers must not exceed one-half the allowable distance between sprinklers, 

as defined in NFPA 13, Section 8.6.5 

Another type of commonly used sprinkler is the horizontal sidewall sprinkler. Due to 

the nature of the project site conditions and ceiling construction, sidewall sprinklers 

are more preferable at times in lieu of pendant–type or upright spray-sprinklers. It is 

important to ensure that horizontal sidewall sprinkler deflectors shall be located 6 to 12 

in. or 12 to 18 in. below noncombustible and limited-combustible ceilings, respectively, 

where listed for such use. 

On certain occasions and for a more artistic look and finish of the areas being protect-

ed, soffits are constructed on ceilings where sidewall sprinklers are used. This aesthetic 

finish stands out and appears striking; however, it could also cause an obstruction to 

the sidewall sprinkler’s discharge pattern. If the soffits exceed more than 8 in. wide or 

project from the wall, pendant sprinklers shall be installed under the soffit in accor-

dance with NFPA 13, Section 8.7.4.1.4.1 53
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In addition, sidewall sprinklers 

shall be located no closer than 

4 ft from light fixtures or simi-

lar obstructions. The distances 

between light fixtures or simi-

lar obstructions located more 

than 4 ft from the sprinkler shall 

follow minimum clearances as 

described in Table 8.7.5.1.3 of 

NFPA 13.

If the distance between the ob-

struction and the bottom of the 

horizontal sidewall sprinkler is 

up to 4 in., then the minimum distance of 6 ft and 

maximum distance of 6.6 ft is required to be main-

tained between the sprinkler and the obstruction 

as described in Table 8.7.5.1.3 of NFPA 13. 

Sidewall sprinklers also shall be located under fixed obstructions more than 4 ft wide; 

however, sprinklers shall not be required under obstructions that are not fixed in place, 

such as large conference tables. Sprinklers also shall be permitted to be spaced on 

opposite sides of an obstruction that is less than 4 ft wide, where the distance from the 

centerline of the obstruction to the sprinklers does not exceed one-half the allowable 

distance between sprinklers. Obstructions on the wall opposite from the sidewall sprin-

kler shall be permitted where the obstruction is up to 24 in. deep and 24 in. wide. 54

Figure 4: This shows how to correctly 
position sprinklers from obstructions having 

a width of up to 24 inches located against 
the wall. Image courtesy: Jensen Hughes
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Obstructions projecting from the 

same wall as the one on which the 

sidewall sprinkler is installed shall 

be in accordance with NFPA 13, 

Table 8.7.5.1.4. To elaborate on the 

table provided in the standard: 

    •  If the distance of deflector 

above bottom of obstruction 

is 1 in., it is required to have a 

sidewall sprinkler installed at 

a minimum of 4 in. and maxi-

mum of 6 in. from the side of 

the obstruction.  

    

    •  If the distance of deflector 

above bottom of obstruction is 

10 in., it is required to have a 

sidewall sprinkler installed at a 

minimum of 4 ft and maximum 

of 4.5 ft from the side of the 

obstruction. 

Meeting manufacturer 
instructions 
The fundamental principle of any 55

www.agfmanufacturing.com

VENT TO PREVENTVENT TO PREVENT

MONITOR TO MANAGEMONITOR TO MANAGE

CORROSIONCORROSIONCORROSIONCORROSION
Air Venting Valves

Air Venting Valves help prevent 
corrosion by removing excess air from 
wet fire sprinkler systems.

PURGEnVENT’s superior design 
eliminates vent redundancy and 
leaking by utilizing a 
specialized recessed 
air release valve. They are the 
most versatile air vents, and the 
smallest, when compared to similar 
products on the market.

PURGEnVENT Air Venting Valves offer 
both manual and automatic models 
with flexible installation options. 

Corrosion Monitors

Corrosion Monitors detect internal 
pipe corrosion so maintenance can be 
performed before major leaks occur.

CORRinSITE™ Corrosion Monitors are 
installed directly into the piping so 
they can accurately gauge pipe wall 
lose in real time. They are available 
in an in line pipe or mechanical tee 
configuration for ease of installation.
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fire suppression device or system 

is that it shall be installed in accor-

dance with its listing or published 

manufacturer instructions. Howev-

er, despite the best efforts of the 

entire project team, errors occur. 

Sprinkler piping is installed to fol-

low the ceiling pattern, which may 

include large ceiling pockets, high-rise ceiling sections, or 

sloped ceilings. Depending on the type of the ceiling pattern, 

contractors install either pendant–type or upright spray-sprin-

klers. Pendant–mount sprinklers are listed as pendant–mount 

only, and upright spray-sprinklers are listed for upright–

mounted installations only. An installation of a pendant–mount–type sprinkler deflector 

in an upright manner, and vice versa, is in noncompliance with NFPA 13, Section 8.3.1.  

Similarly, concealed sprinklers and their associated escutcheon plates form a listed assem-

bly. Installations of sprinklers without their escutcheon plate or of concealed sprinklers in 

lieu of pendant–type sprinklers by removing the escutcheon plate are noncompliant with 

NFPA 13. Concealed sprinklers are not listed to be installed in open–ceiling areas. 

Rather than installing sprinklers and creating sprinkler obstructions, NFPA 13, Section 

8.15, allows for sprinklers to be omitted in special situations, which include: 

    •  Concealed spaces of noncombustible and limited–combustible construction, with 

minimal combustible loading, having no access or not permitting occupancy or 56

Figure 5: This figure shows a 
concealed sprinkler modified 

and incorrectly installed 
in lieu of a pendant-type 

sprinkler. Image courtesy: 
Jensen Hughes
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storage of combustibles. Examples include spaces used as return air for plenums 

and spaces with minor quantities of cabling or nonmetallic plumbing piping. 

    

    •  Concealed spaces filled with noncombustible insulation shall not require sprinkler 

protection with a maximum of 2 in. air gap at the top of the space. 

    

    •  Concealed spaces over isolated small compartments not exceeding 55 sq ft in area. 

    

    •  Noncombustible or limited–combustible, inaccessible vertical duct shafts, vertical 

electrical or mechanical shafts.

    

    •  In noncombustible stair shafts beneath the first accessible landing and above the 

bottom of the shaft, if the space under the stair is blocked off so that storage cannot 

occur. 

Caution and precision are required when installing sprinklers to avoid some of the 

common obstructions described herein, or additional sprinklers shall be provided to 

ensure adequate coverage of the hazard. The purpose of sprinklers is to provide a lev-

el of safety both to building occupants and to the building itself. Good practice, code 

and standard compliance, and attention to detail are the building blocks for a safe and 

sustainable environment provided through sprinkler protection.

Roy Savio Fernandes, SFPE, Jensen Hughes, Dubai, United Arab Emirates

Roy Savio Fernandes is project director at the Jensen Hughes Dubai office. Prior to 

this position, he worked for several manufacturing companies.

57

Sprinkler installations and obstructions





Three technologies to 
watch in fire, life safety

Stat-X® Fire Suppression 
30E Small Enclosure Fire 
Test

Balancing passive, active 
fire protection

Condensed Aerosol Fire 
Suppression

Specifying passive 
firestop systems

Access STI

Why Passive Fire 
Protection is Critical 
in Today’s Built 
Environment

Sprinkler installations 
and obstructions

AGF PURGEnVENT 
7900 Air Vent

Extending the Life of a 
Fire Sprinkler System 
by Preventing and 
Monitoring Corrosion

AGF PURGEnVENT 7900 Air Vent
Developed with input from contractors, the AGF 
patented PURGEnVENT 7900 AAV automatic air 
venting valve is the most compact, simple to install and 
offers the widest variety of installation options.



AGF PURGEnVENT 7900 Air Vent
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C orrosion can significantly decrease the life of a fire sprinkler system. It occurs when 

water, oxygen, and ferrous metal react. Metallic fire sprinkler pipe, in both wet and 

dry systems, provides the perfect environment for corrosion. In a wet system, a small 

amount of air is trapped in the pipe when the system is filled and can react with the 

water and metal pipe. In a dry system, condensation and trapped water pools inside 

the pipe provide the moisture needed to react with the air and metal.

Corrosion deteriorates the pipe and causes buildup that can impede water flow and 

potentially break off to block a sprinkler head. That risks personal injuries and loss of 

property due to reduced system efficiency. If left unattended, it can also cause unex-

pected leaks and other malfunctions, which lead to unexpected shutdowns, repairs, 

and inconvenienced building occupants. 

However, corrosion doesn’t have to win. With air vents in wet systems, the risk of cor-

rosion can be decreased by releasing trapped air. Using corrosion motors to track its 

progression also gives building owners the power to make proactive decisions to ex-

tend system life.

Air Vents Reduce Corrosion
Conclusive, long-term studies undertaken by NFPA, and other organizations including 

FM Global, determined that the combination of new water and fresh air (that is loaded 

Extending the Life of a Fire 
Sprinkler System by Preventing 
and Monitoring Corrosion
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with oxygen) promotes internal pipe corrosion, 

increasing the risk of obstructions and pipe failure. 

When a system is originally installed, the piping 

network is filled with ambient air prior to its initial 

filling with water.  As the system fills with water, 

this existing air becomes trapped, resulting in air 

pockets in high spots and/or an air void along the 

top of horizontal pipe runs.  The trapped air re-

maining in systems is believed to be responsible 

for 99% of the oxygen in a wet pipe system. The 

interface between the oxygen, water, and steel 

pipe results in a chemical reaction that produces particles of iron oxide (rust) that will 

accumulate inside the pipe and pits in the pipe wall and can lead to leaks. 

In the 2016 edition of NFPA 13, a requirement to include air vents on all wet pipe sprin-

kler systems to allow trapped air to escape was added. 7.1.5 states that a single air 

vent shall be provided for each wet pipe system (utilizing metallic pipe). And 8.16.6 

states that either a manual (minimum ½”) valve, automatic air vent, or other approved 

means, shall be located near a high point to remove air from the system. The code 

goes on to recommend that the air vent should be installed where it will be the most 

effective and be installed off of the top of a horizontal pipe near the high point.  

AGF Manufacturing created and patented a new line of products called PURGENVENT 

designed specifically to meet NFPA 13 (2016) requirements and the needs of sprinkler 

system designers and installers.

Extending the Life of a Fire Sprinkler System
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For manual air venting, AGF offers the most economical, purpose-built manual air 

venting valve on the market. It reduces labor costs when filling the system by including 

a Teflon ball check, which rises to stop the water from spilling out, eliminating the need 

for a second person watching to close the valve. This manual air vent can also be used 

to speed up the emptying of a system for service. A manual air vent is designed to be 

simply opened when the system is filling, and then closed when the system is opera-

tional.

To continuously vent air while the system is operational, AGF’s model 7900 includes a 

patented conical design that vents air without leaking water. It saves labor and mate-

rial cost by not requiring a drain line or drip pan. It also includes an extra purge valve 

that can be opened during system filling and draining to expedite these processes. For 

even faster and simpler installations, AGF offers their model 7930 with a pre-attached 

end cap to be coupled on to the end of the line. 

Corrosion Monitors
For better planning and the ability to 

take proactive action, corrosion mon-

itors allow building owners to better 

note the rate of corrosion. Easy-to-un-

derstand corrosion monitors that don’t 

require power do exist, like AGF’s 

CORRINSITE. The CORRINSITE plug 

is made from the same material as the 

pipe but with a hollow center leaving 

a wall layer equivalent to 1/3 the thick- 61
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ness of schedule 10 pipe and 1/5 the thickness of 

schedule 40 pipe. It is available with a mechanical 

tee or with a section of grooved pipe. When the 

sacrificial wall corrodes through, moisture is al-

lowed into the hollow cavity, triggering the white 

sight glass to turn fluorescent orange.

With accurate real time information regarding in-

ternal pipe wall loss, building owners and contrac-

tors can better plan future system needs. Consider 

for example, if CORRINSITE plugs are installed on 

a new schedule 10 system and after just 3 years the plug indicators turns orange; with 

this information owners and contractors can then make informed decisions regarding 

methods to extend system life or plan out system replacement prior to a disruptive sys-

tem failure.

Better Planning to Face Corrosion
Corrosion can put building tenant safety, property, and fire sprinkler system integrity 

at risk, but there are steps designers can take when planning the system. Including air 

vents on the system high points of wet systems will release trapped air and reduce the 

risk of corrosion. Adding a corrosion monitor will give property owners a window into 

corrosion development and the ability to plan. By specifying AGF’s economical, reli-

able, and code compatible product lines PURGENVENT and CORRINSITE into their 

systems, engineers and designers can help to extend the life of the systems they de-

sign despite corrosion.
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