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Selas Flame Arresters for Premix Combustion Systems 

Bulletin FA-1 

 Safeguard personnel, equipment, processes. 

 Fulfill standard insurance requirements for premix fuel gas   

combustion systems. 

Automatic Firecheck  

Confines flashback at a flame screen until heat sensors can trigger valve 

closure. Installed in mixture supply line close to burners.  

Blowout 

Protect combustion controller or blower from excessive 
overpressure in combustion piping caused by fire inside 
the pipe and retards backward flame propagation. 
Installed close to controller or blower outlet.  
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Selas Flashback Control for Equipment/Personnel Protection 

What is flashback? 
Flashback is the unwanted intrusion of flame behind the burner nozzle resulting in uncontrolled fire 
within the premix supply conduit. If not smothered or controlled, flashback can seriously damage 
burners and mixing equipment and also can endanger personnel. 
 
Selas flame arresters are designed specifically for the Selas combustion controller system which itself 
has been designed to accept flashback protective devices. However, Selas flame arresters can be readily 
used with other premix systems. 
 

Cause and Characteristics 
Flashback is possible whenever air/gas mixtures exist in flammable proportions, such as in the piping 
leading to premix burners. Premix combustion systems have a long and useful tradition in process 
heating. They allow complete mixing of air and gas and the delivery of the ideal gas/air mixture to each 
burner from one remote control station. This assures higher combustion efficiencies throughout. They 
also permit the burners to stay on ratio through a wide turn-down range. 
 

There are three basic causes of flashback: Defective burners, faulty control, or a careless change to fast 
burning fuel gases. 
 
Defective burners might allow the flame to creep back through the burner ports and ignite the 
flammable mixture in the supply piping. Faulty control might allow the mixture line pressure to fall 
below the recommended minimum so that even adequate burners cannot prevent the flame from 
creeping back into the mixture supply piping. Likewise, use of fast burning fuels may permit the flame to 
creep back through otherwise adequate burners. 
 
Extremely fast burning fuel gases are never recommended for use in premix combustion systems. 
Burners in premix systems are designed to accept fuel gases such as natural gas, methane, propane, 
butane and most manufactured gases. Typical manufactured gases containing up to 40% hydrogen are 
generally not troublesome. However, gases containing higher percentages of hydrogen or non-proven 
fuels should be verified by combustion engineers before being introduced into the system. 
 
The actual behavior of a flashback flame or fire inside a premix distribution line depends on the type of 
fuel, the degree of its premixing with air and the velocity of the mixture to the burners. Selas firechecks 
and blowouts control flashbacks over the widest possible range of varying characteristics. 
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Factory Mutual Approved 
Approval has been awarded by Factory Mutual Laboratories (Associated Factory Mutual 
Fire Insurance Companies) to Selas Corporation of America for all sizes of Selas automatic 
firecheck flame arresters. 
They are approved for use with mixtures of air and manufactured gas (containing up to 
40% H₂), natural gas, propane or butane, when installed with outlet piping no greater in 
diameter than the pipe size of the firechecks in piping systems operating up to 6 psig 
(41.4 kPa). 

Selas Flashback Devices 
Although flashback originates at the burner, the flame can propagate into the small piping connecting 
the burner to header and even into the header itself. Selas has designed devices with different 
characteristics to operate in each of these locations. 
 

1. Selas Automatic Firecheck Flame Arresters limit flashback inside the small piping that leads 
from the main supply pipe to the burners. Firechecks prevent flashbacks from reaching the main 
piping. 
2. Selas Blowout Flame Arresters are automatic pressure venting devices which respond to 
flashback in the main header. High pressure resulting from the flashback is vented through a rupture 
disc, protecting combustion controllers or mixers. 

 

Selas Automatic Firechecks 

The Selas automatic firecheck, or flame arrestor, is 
basically a check valve which is closed by actuation of a 
thermal release. Components include a shut-off valve, 
check valve, corrugated fire screen, and a thermal latch. In 
normal operations, the combustible fuel/air mixture 
passes freely through these components. If flashback 
occurs, the sudden increase in back pressure will cause 
the check valve to close and momentarily interrupt the 
forward flow of the fuel/air mixture. The reduced flow 
and the internal configuration of the firecheck allow the 
backward-traveling flame to stop at the fire screen. The 
tiny holes and chilling capacity of the fire screen hold the 
flame on the screen until the thermal element is heated 
and releases the latch to close the shut-off valve. This valve-closure stops fuel/air flow and prevents the 
flashback from proceeding past the firecheck. The shut-off valve remains closed until manually reset. 
 
 

 

 

 

 

 

 

 

 

Figure 1.  Flashback Control in Typical Selas 

Automatic Firecheck 

Flash
b

ack 

G
as-A

ir In
let 

http://www.selas.com/
mailto:sales@selas.com


 
 

 

11012 Aurora Hudson Rd 
Streetsboro, OH 44241 

www.Selas.com/ sales@Selas.com 
1-800-523-6500 

Selas Blowouts 

The Selas blowout is basically a directed-flow release device 

combined with a check valve. It includes the check valve (A), 

rupture disc (B), electrical switch (C), and a flame arresting 

screen (D).  

In normal operation, the combustible fuel/air mixture passes 

freely through the blowout. In the event of flashback, the 

increase in back pressure will cause the check valve to close 

and momentarily interrupt the flow of premixed gases. The 

pressure buildup then shatters the rupture disc thus releasing 

the flashback pressure and hot gases from the pipe via a vent 

to a safe area. (Suitable piping is required to conduct the hot 

gases and shattered disc material to a safe location). Rupture 

of the disc automatically trips the electrical switch which can 

be employed to command such functions as shutting off the fuel supply or sounding an alarm. The flame 

arresting screen delays the flame from progressing until the fuel supply is interrupted. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Flashback Control in Typical 

Selas Blowout 
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System Piping Design Considerations 

Effective incorporation of flame arresters must start with an analysis of the piping system from the 

combustion controller to the burners. Only then can specific firecheck and blowout sizes and locations 

be established. Each diagram shows typical interrelation among firechecks, blowout and major system 

components. Specific applications may require variations of the basic system. Consult with Selas 

engineers for the optimum configuration to meet your requirements. 

In general, there are three basic systems shown below: 

A - Automatic Firechecks Only 

B - Automatic Firechecks and Blowouts 

C - Automatic Firechecks and Dual-Phased Blowouts 

Typical Piping Schematics 

Figure 3. 

 

Arrangement A is recommended when the mixture flow does not exceed 4,000 cfh (113 cmh) and the 

supply mains are less than 3-inch (76 mm) pipe. In Arrangement A, firechecks are mandatory only at the 

burners. 

 

Arrangement B is the most common arrangement, is recommended for systems with a flow in the 4,000 

to 70,000 cfh (1981 cmh) range. Both firechecks and blowouts are incorporated. 
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Arrangement C is recommended for systems with flows of 70,000 cfh (1981 cmh) or more. Dual 

blowouts are necessary in addition to the array of fire checks. Each blowout incorporates an individual 

check valve in the dual configuration. 

 

Other components shown in Figure 3 are as follows:  
The manual reset shut-off valve shuts off the fuel supply if electrical power is interrupted. The valve can 
also be wired to shut off the fuel supply if the firecheck, blowout or low pressure switch is activated.  
The pressure switches monitor fuel supply pressure and can be wired to shut off the fuel supply at the 
manual reset shut-off valve when the gas supply pressure is too high or too low. 
The full-port shut-off valves should be either full-throated or 100% open flow area valves to avoid 
unnecessary pressure loss and to avoid flashback hang-ups at the valve instead of at the firecheck. 
 

 

 

 

 

 

 

 

 

 

 

Special Conditions:  
The three typical installations described above will accommodate most requirements. However, 

systems incorporating large-diameter pipe or long runs store large volumes of the flammable mixture 

and thus can constitute a greater hazard. In such systems the flame propagation may accelerate to 

detonation proportions or create unusually high pressures if unchecked. Under these conditions, 

inclusion of an additional firecheck or blowout may be advisable. Consultation with a Selas engineer 

is recommended to ensure proper system design and application of Selas flame arresters. Also, 

current OSHA or local regulations, underwriter requirements, or plant policies may dictate deviations 

from typical installations. 
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Design features 

 

Figure 4. Selas Automatic Firecheck Design Details                 Figure 5. Selas Blowout Design Details 

Dependable Operation 

The Selas automatic firecheck is a simple device consisting of a spring-loaded momentary check valve 

and a mechanical valve closure which is activated when the flashback flame heats a bimetallic-strip 

thermal latch. The stainless steel valve stem and bronze bushings are noncorrosive to ensure long 

trouble-free operation and quick, positive closure to stop gas/air mixture flow. 

Reset is easily accomplished without replacement of parts or disassembly. The firecheck is available with 

self-contained, heavy-duty, splash-proof or explosion-proof switches for added dependability in 

hazardous areas.  

The Selas blowout consists of a shatter able blowout disc, a spring loaded check valve which 

momentarily closes to stop the gas/air mixture flow, and the trip screen. The trip screen, when moved 

by the flashback force which shatters the disc, will actuate a switch to stop the combustion controller. 

The check valve has noncorrosive stainless steel bushings and valve stem to ensure long, trouble-free 

life and quick response. 
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Simple Installation 

System design and installation are simplified by the single, compact subassembly which can be mounted 

in any position. Also, only one side of the firecheck need be kept clear for maintenance. 

No unusual considerations in system design or installation are required to accommodate Selas blowout 

flame arresters. The blowout is a single unit which is installed close to the combustion controller outlet 

and directly above it and at the end of the main mixture line. The mixture inlet, mixture outlet and vent 

are each flanged for quick bolt-in installation. 

 

Easy Maintenance 

The firecheck can be easily tested or inspected without being removed from pipeline. Free movement of 

the valve stem is easily examined by loosening two screws on the "test-set" disc, then rotating that valve 

stem to disengage it from the thermal latch. Unbolting top flange allows easy access to all internal parts 

for inspection, cleaning or repair. 

Normal maintenance and renewal of operating parts are accomplished with the blowout installed. 

Removal of several bolts permits the installation of a new blowout disc. Pressure test cocks at the inlet 

and outlet of the device facilitate measuring excessive pressure differential across the screen as an 

indication of the screen being clogged by dirt. The corrosion resistant screen is accessible for inspection 

and cleaning after removal of a housing cover. 
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Selection of Selas automatic firechecks 

The principal criteria for selecting firecheck sizes are: (1) The maximum volume of fuel/air mixture to be 
passed through the device. (2) The allowable pressure drop at the maximum volume of fuel/air mixture 
flow to be passed through the firecheck. 
 
As a "rule-of-thumb ", the firecheck selected should cause not more than 5-in. (12.7 cm) water column 

pressure drop at the anticipated maximum operating capacity. However, a higher or lower value may be 

indicated following a system analysis including: available gas and air pressures, all other pressure drops 

and the required pressure at the burners. A reserve cushion should be included to allow for additional 

pressure loss resulting from dirt accumulation on the screen. Allowance must be made for unusual 

ambient conditions such as high altitudes or above normal room temperatures. 

If adequate protection requires greater capacity than deliverable through the largest firecheck, multiple 

installations must be used. As shown in the table below, firechecks are available in five sizes. These are 

1-, 1½, 2-, 2 ½, and 3-inches (25, 38, 50, 64, and 76 mm) Each size is available without micro switch (Type 

AF), with enclosed, splash-proof micro switch (Type AFS), or with explosion-proof micro switch (Type 

AFSE). 

The 1- and 1½-inch (25 and 38 mm) sizes are threaded (NPT) for screwed connections: the 2-, 2½- and 3-

inch (50, 64, and 76 mm) sizes have flanged connections (ANSI Standard).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Pressure 

Drop vs. Rate of Flow 

Selas Automatic 
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AF Automatic Firecheck        AFS Automatic Firecheck With   AFSE  Automatic Firecheck With 
Without micro switch            with endorsed micro switch        micro swtich in explosion proof housing            

  

                                             

 
 

 
*Catalog Number Significance: 
Inch 
(mm) 

Figure 9. Outline and Dimensions, Selas Automatic Firechecks 

 

 

Figure 7. Outline and Dimensions, 
Micro Switch Assembly 

Figure 8. Dimension Schedule, Selas 

Automatic Firechecks 
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Typical Firecheck/Flame Arrestor Applications 

 

 
Selas clam shell furnace heats large steel rolling mill rolls for hardening by quenching. This furnace heats 
rolls weighing up to 90 tons (81650 kg) per roll with overall lengths to 142 to 300 inches,(3.6 to 7.6 m), 
body lengths of 42 to 60 inches (1.1 to 4.1 m) and body diameters of 32 to 72 inches ( 0.81 to 1.8 m). 
The 84 Selas KVA-50-2 radiant, variable area burners have a connected capacity of 9345 cfh of 1030 Btu 
natural gas (265 cmh of 260 kcal natural gas). Each half of the furnace contains 42 of the burners 
connected to the fuel/air source through a bank of four Selas AF-24A 3-inch (76 mm) firechecks with 
each firecheck serving a group of 12, 12, 12, or 6 burners. The single combustion controller is further 
protected by 2 Selas SBC-8B 8-inch (203 mm) blowouts. 
 
 

FOUR SELAS AF-24A, 3-inch (76mm) 

Firechecks for containing flashback from 42 

burners in one-half of a steel rolling mill 

roll hardening furnace. 
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Return bends on 180 air conditioner coils are brazed each hour by this Selas automatic gas-fired brazing 

machine (conveyor not shown.) Selas PRS-3 burners on the brazing unit (left) consume a total of 600 cfh 

of 1,000 Btu gas (17 cmh of 250 kcal gas). Flashback from any one or more of these burners would be 

contained by the single Selas AFS-20A firecheck. The combustion control center (right) is further 

protected by a Selas Type SBC-3A blowout. 

 

 

 

 

 

 

 

 

 

 

 

 

SELAS SBC-3A, 3inch 
(76mm) Blowout 
with Valves 

Selas AFS-20A, 2 ½ 
INCH (64MM) 
Firecheck 
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Selas Blowouts Specifications and Selection 

As with the firechecks, the maximum volume of fuel/air mixture to be 

passed through the blowout and the permissible pressure loss at the 

maximum flow rate are the important criteria for selecting blowout size. 

Generally speaking, SELAS type SBC blowouts are recommended for use in 

systems handling mixture volumes greater than 4,000cfh (113 cmh). Figure 

10 shows pressure drop as a function of rate of flow for each size of 

blowout. 

 

The final blowout selection can be determined from Figure 10. However, all special conditions must be 

considered including: available fuel and gas pressures, all pressure drops throughout the system, and 

required pressure at the burner as well as unusual ambient conditions. In marginal cases, the next 

largest blowout size that is consistent with the system should be used. Mixture pipe size should never be 

considered as the criterion for selection.  

 

Figure 10. Pressure Drop vs. Rate of Flow Data, SELAS Blowout Flame Arresters 
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Figure 11. Specifications for Type SBC-3A 
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Figure 12: Specifications for Type SBC-4A/6A 
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Figure 13. Specifications for Type SBC-8B 
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