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EXECUTIVE SUMMARY 

The objective of the test program was to evaluate the effectiveness of a fire extinguisher, 

identified by the Client as Global Safety Labs "CN-AFF-D5" Extinguisher.  Specifically, Class 1-A 

(Sections 7.1 and 7.2), 1-B (Sections 8.1 and 8.2), and D (Section 10.2.7) testing was conducted in 

accordance with Underwriter’s Laboratory (UL) Test Standard 711 (7th Edition), Rating and Testing of 

Fire Extinguishers (2007 Edition).  The standard for the rating and testing of fire extinguishers is a 

common standard between UL and Underwriter’s Laboratories of Canada (ULC). The ULC 

designation for the standard is CAN/ULC-S508 (4th Edition), also dated as the 2007 Edition. 

In addition to the standard tests that were conducted, two demonstration tests were performed 

and documented.  The first demonstration test was a High Mobility Multipurpose Wheeled Vehicle 

(HMMWV) run-flat tire rim (solid magnesium) fire.  The test was conducted with half (semi-circle) of 

a run flat rim.  It was ignited with an oxy-acetylene torch and allowed to pre-burn for approximately 

1.5 min prior to extinguisher discharge.  The second demonstration test was a HMMWV tire fire.  The 

test was conducted in the Client’s tire fire demonstration apparatus with one HMMWV tire.  The tire 

was ignited with a combination of heptane and diesel fuel and allowed to preburn for approximately 

5 min prior to extinguisher discharge. 

All testing was conducted July 30 – August 1, 2008, for Global Safety Labs, Inc., at 

Southwest Research Institute’s Fire Technology Department, located in San Antonio, Texas.  Testing 

was not conducted under the auspices of a third-party follow-up program and as such, the tested 

extinguishers and extinguishing systems were not entered into a listing and labeling program prior to 

or contingently with the testing project.  It was the intent of these tests to demonstrate a proof of 

concept, in terms of the potential effectiveness of the extinguishers. 

The "CN-AFF-D5" fire extinguisher successfully met the fire test performance requirements 

of UL 711 for Class 1-A (wood crib only), 1-B, and D (dry area test bed only).  During the run-flat tire 

rim demonstration test, the misting fire extinguisher (D5 agent) successfully extinguished the 

magnesium tire rim fire in approximately 25 s.  During the HMMWV tire fire demonstration test, the 

automatic tire extinguisher system successfully extinguished the tire fire in approximately 5 s. 
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1.0 INTRODUCTION  

The objective of the test program was to evaluate the effectiveness of a fire extinguisher, 

identified by the Client as Global Safety Labs "CN-AFF-D5" Extinguisher.  Specifically, Class 1-A 

(Sections 7.1 and 7.2), 1-B (Sections 8.1 and 8.2), and D (Section 10.2.7) testing was conducted in 

accordance with Underwriter’s Laboratory (UL) Test Standard 711 (7th Edition), Rating and Testing of 

Fire Extinguishers (2007 Edition).  The standard for the rating and testing of fire extinguishers is a 

common standard between UL and Underwriter’s Laboratories of Canada (ULC). The ULC 

designation for the standard is CAN/ULC-S508 (4th Edition), also dated as the 2007 Edition. 

In addition to the standard tests that were conducted, two demonstration tests were performed 

and documented.  The first demonstration test was a High Mobility Multipurpose Wheeled Vehicle 

(HMMWV) run-flat tire rim (solid magnesium) fire.  The test was conducted with half (semi-circle) of 

a run flat rim.  The second demonstration test was a HMMWV tire fire.  The test was conducted in the 

Client’s tire fire demonstration apparatus with one HMMWV tire. 

All testing was conducted July 30 – August 1, 2008, for Global Safety Labs, Inc. (GSL), at 

Southwest Research Institute’s (SwRI) Fire Technology Department (FTD), located in San Antonio, 

Texas.  Testing was not conducted under the auspices of a third-party follow-up program and as such, 

the tested extinguishers and extinguishing systems were not entered into a listing and labeling 

program prior to or contingently with the testing project.  It was the intent of these tests to 

demonstrate a proof of concept, in terms of the potential effectiveness of the extinguishers. 

The test methods described in this report are intended to measure and describe the properties 

of materials or products in response to heat and flame under controlled laboratory conditions.  The 

results should not be used alone to describe or appraise the fire hazard or the fire risk of materials, 

products, or assemblies under actual fire conditions.  However, results of this test may be used as 

elements of a complete fire hazard for fire risk assessment, which takes into account all the factors 

that are pertinent to an assessment of the fire hazard or risk of a particular end-use. 

The results presented in this report apply specifically to the specimens tested, in the manner 

tested, and not to the entire production of these or similar materials, nor to the performance when used 

in combination with other materials. 

2.0 SAMPLE DESCRIPTION 

The Client supplied two different types of fire extinguishers with corresponding extinguisher 

agent (D5) for testing.  In addition, the Client supplied a demonstration testing apparatus for tire fire 

extinguishment.  All extinguishers and extinguishing equipment was delivered to SwRI by 

representatives of the Client on July 30, 2008. 
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The extinguisher used for testing of Class 1-A, 1-B, and D fires was identified as a GSL 

"CN-AFF-D5" Extinguisher.  It was described as a stainless steel, 2.5-gal capacity Arctic Fire Freeze 

formulation tank, with an aluminum pressure cylinder and a hose-line/nozzle apparatus.  A 

photograph of the extinguisher used for this testing is provided in Figure 1. 

 

Figure 1. GSL "CN-AFF-D5" Extinguisher. 

The extinguisher used for the HMMWV run-flat rim demonstration test was identified and 

described as a “GSL stainless steel 2.5 gallon nitrogen pressurized extinguisher with a misting nozzle 

that delivers AFF formulation (D5).”  Figure 2 provides a photograph of this misting nozzle 

extinguisher. 

 

Figure 2. GSL "Misting Nozzle" Extinguisher. 



Global Safety Labs, Inc. 3 SwRI Project No. 01.13538.01.311 

The extinguishing system used for the HMMWV run-flat rim demonstration test was 

identified and described as “automatic tire extinguisher 8 gallon tank that delivers AFF formulation 

(1030, 30%) when pressurized by external aluminum pressure cylinder”.  The extinguishing system 

consisted of seven spray nozzles manifolded through a ¼-in. diameter stainless steel tubing network.  

Each nozzle was rated at 1 gal/h of flow, had a 68º spray angle and discharged a full cone spray 

pattern.  Figure 3 shows a photograph of the Client’s tire fire demonstration test apparatus. 

  

Figure 3. GSL Tire Fire Demonstration Test Apparatus (Left: Tire Mount, Fuel Pan and Spray 
Nozzles; Right: Accumulator and Pressurization System for Spray Nozzles). 

3.0 TEST PROCEDURES 

3.1 UL 711 - Class A 

Fire extinguishers that are “A” classified, per UL 711, must be able to extinguish a wood crib 

and wood panel fire.  The specific classification (1-A, 2-A, etc.) is a function of the size and area of 

the wood crib and wood panel that are to be extinguished.  The fire extinguisher in this project was 

tested for its ability to extinguish a 1-A wood crib fire.  Extinguishment of a 1-A wood panel fire was 

not attempted during this project. 

The 1-A wood crib is constructed per Table 2 of UL 711.  It consists of 72 wood members, 

each 2 × 2 × 20 in. long, arranged in 12 layers of 6 members.  The wood crib is ignited with a pan of 

burning heptane.  Table 3 of UL 711 prescribes the size of the ignition pan and volume of heptane for 

each classification and rating.  The 1-A wood crib requires a 16 × 16 × 4-in. deep pan with 1.1 L of 

heptane. 
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The heptane pan is ignited and the wood crib is allowed to pre-burn until 45% of its mass has 

burned away and 55% of its mass is remaining.  At that time, discharge of the fire extinguisher is 

initiated and the manufacturer’s instructions for use are followed.  In this particular case, the Client 

performed the extinguishment test, such that the instructions for use were carried through without 

question.  Figure 4 shows a photograph of the Class A testing apparatus. 

 

Figure 4. SwRI Class A Testing Apparatus. 

During each test, observations were recorded. Observations included: (1) burnout time of 

commercial grade heptane, (2) time of application of extinguisher, (3) time when fire in is under 

control or extinguished, (4) time of end of effective discharge, (5) if testing was conducted outdoors, 

and if so (6) the wind velocities and weather conditions. 

3.2 UL 711 - Class B 

Fire extinguishers that are “B” classified must be able to extinguish a flammable liquid 

(heptane) fire.  The specific classification (1-B, 2-B, 5-B, etc.) is a function of the area of the fuel pan 

that is to be extinguished.  The fire extinguisher in this project was tested pursuant to Sections 8.1 and 

8.2 of UL 711 for its ability to extinguish a 1-B pan fire. 

SwRI’s 1-B flammable liquid pan is square in shape with an inside surface area of 2.5 ft2, per 

Table 5 of UL 711.  The pan is constructed out of ¼-in. thick steel with liquid-tight welded joints.  In 

addition, at the top of the pan, 3/16-in. thick steel angle iron is welded to provide structural rigidity.  

This reinforcing angle is welded around the perimeter of the pan and forms a turned-out edge, leveled 

with the top edge of the pan.  Figure 5 shows SwRI’s 1-B pan. 
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Figure 5. SwRI’s 1-B Flammable Liquid Fire Test Pan. 

Each of SwRI’s test pans has a nominal depth of 10 in.  UL 711 requires a 6-in. high 

freeboard (distance between top of fuel surface and top of the pan), and a minimum of 2 in. of 

commercial grade heptane.  Adding a 2-in. thick layer of water upon which the heptane floats 

compensates the difference in height.  This provides a level fuel surface, in addition to protecting the 

floor of the steel pan. 

After the pan is filled with water and fuel, the heptane is ignited and allowed to burn for 60 s 

prior to attacking the fire with the extinguisher.  After 60 s, the manufacturer’s instructions for use are 

followed, and fire extinguishment is attempted.  In this particular case, the Client performed the 

extinguishment test, such that the instructions for use were carried through without question. 

During each test, observations were recorded. Observations included: (1) application of 

extinguisher, (2) duration of discharge of extinguisher, (3) time when fire in pan is extinguished, (4) if 

testing was conducted outdoors, and if so (5) the wind velocities and weather conditions.   

3.3 UL 711 – Class D 

Fire extinguishers that are “Type D” classified must be able to extinguish a combustible metal 

fire.  UL 711 provides test methods for magnesium and sodium/potassium/sodium-potassium alloys.  In 

this project, a magnesium fire was chosen and one test was conducted pursuant to Section 10.2.7 and 

Table 6 of UL 711, which describe the various magnesium area fire tests.  Figure 6 provides a 

photograph of general setup for area fire tests of magnesium chips. 

The test conducted in this project consisted of 40 lb of dry commercial magnesium chips.  The 

chips were arranged in a 2 × 2-ft area fuel bed and were piled to an approximate depth of 4½ in.  The 

chips ranged in size and, on average, were 1/16 – 1/8 in. wide, 1/8-in. – 7/8 in. long, and  

0.15–0.33 mm thick. 
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Figure 6. UL 711 – Class D Area Test Bed Setup (Dry Commercial Magnesium Chips). 

At the start of each test, the magnesium chip pile is centrally ignited with an oxy-acetylene 

torch.  The torch exposure was approximately 15 s.  The magnesium pile is allowed to preburn for 

25 min, at which time, the fire is deep-seated.  After the preburn, discharge of the extinguisher is 

initiated.  The extinguisher is fully discharged and the magnesium pile is observed over time for 

extinguishment and reduction of surface temperature. 

In order to meet the requirements of this test method, the extinguisher must completely 

extinguish the fire, while not scattering burning magnesium beyond a one square meter area centered 

on the midpoint of the test bed.  In addition, an extinguished test fire shall be in that state which is not 

subject to re-ignition under the conditions of the test and shall contain enough unburned combustible 

metal to show extinguishment by the agent prior to burnout. 

3.4 Demonstration Test – Magnesium Run Flat Tire Rim 

The test was conducted with half (semi-circle) of a run flat rim.  It was ignited with an oxy-

acetylene torch and allowed to preburn for approximately 1.5 min prior to extinguisher discharge.  

Figure 7 provides a photograph of the general setup for this demonstration test. 
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Figure 7. General Setup for Run-Flat Tire Rim Demonstration Test (Ignition with Torch Shown). 

3.5 Demonstration Test – Tire Fire  

The test was conducted in the Client’s tire fire demonstration apparatus (as shown in Figure 3) 

with one HMMWV tire.  The tire was ignited with a combination of heptane and diesel fuel.  A large 

plastic bag was filled with 2 L of diesel fuel and 1 L of heptane).  This bag was placed on top of the 

tire, prior to ignition.  An additional 2 L of diesel fuel and 6 L of heptane were placed in the fuel pan 

below the tire prior to ignition. 

The test was started by puncturing the plastic bag on top of the tire and allowing that fuel to 

cascade down along the surface of the tire.  After the plastic bag’s contents had been nearly emptied 

onto the tire, the fuel in the pan below the tire was ignited and commenced the preburn period.  The 

fire was allowed to preburn for 5 min, at which time, the extinguishing system was manually activated 

remotely. 

4.0 RESULTS 

Testing was conducted on July 30 – August 1, 2008, at SwRI’s FTD, indoor facility, located 

in San Antonio, Texas.  Table 1 provides a summary of the test plan.  Tables 2–5 provide test 

observations for each type of testing for each extinguisher.  Digital photographs and video 

documentation of testing accompany this report. 
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The “CN-AFF-D5” fire extinguisher successfully met the fire test performance requirements 

of UL 711 for Class 1-A (wood crib only), 1-B, and D (dry area test bed only).  During the run-flat tire 

rim demonstration test, the misting fire extinguisher (D5 agent) successfully extinguished the 

magnesium tire rim fire in approximately 25 s.  During the HMMWV tire fire demonstration test, the 

automatic tire extinguisher system successfully extinguished the tire fire in approximately 5 s.   

Table 1.  Summary of Test Plan. 

Number of UL 711 Test Trials Number of Demonstration 
Test Trials Fire Extinguisher 

Tested 
Class 1-A Class 1-B Class D Run Flat Rim Tire Fire 

CN-AFF-D5 
Fire Extinguisher 3 3 1 - - 

Misting Nozzle 
Fire Extinguisher - - - 1 - 

Tire Fire 
Extinguishing 

System 
- - - - 1 

 

Table 2.  UL 711 (Class 1-A) Test Observations for “CN-AFF-D5” Fire Extinguisher. 

Test 1 Test 2 Test 3 Average Std. Dev.*
Pretest Extinguisher Weight (kg) 27.31 25.871 25.897 26.4 0.8
Post-test Extinguisher Weight (kg) 16.06 15.983 15.966 16.0 0.1
Weight of Agent Used (kg) 11.25 9.888 9.931 10.4 0.8
Moisture Content of Wood Crib (%) 12 12 12 12.0 0.0
Initial Weight of Wood Crib (kg) 24.525 25.15 23.65 24.4 0.8
Weight of Wood Crib at Extinguishment (kg) 13.49 13.83 13.01 13.4 0.4
Preburn Time (s) 525 530 490 515.0 21.8
Duration of Discharge (s) 281 350 330 320.3 35.5
Fire in Pan Extinguished (s) 45 55 65 55.0 10.0

2.5-gal capacity "CN-AFF-D5" Fire Extinguisher - UL 711 (Class 1-A) Test Observations

 
* Standard Deviation. 
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Table 3.  UL 711 (Class 1-B) Test Observations for “CN-AFF-D5” Fire Extinguisher. 

Test 1 Test 2 Test 3* Average Std. Dev. **
Pretest Extinguisher Weight (kg) 26.32 26.59 26.80 26.6 0.2
Post-test Extinguisher Weight (kg) 16.35 16.31 25.31 19.3 5.2
Weight of Agent Used (kg) 9.97 10.28 1.49 7.2 5.0
Preburn Time (s) 60 60 60 60.0 0.0
Duration of Discharge (s) 165 180 30 125.0 82.6
Fire in Pan Extinguished (s) 45 172 30 82.3 78.0

2.5-gal capacity "CN-AFF-D5" Fire Extinguisher - UL 711 (Class 1-B) Test Observations

 
* Partial discharge to evaluate minimum required agent to extinguish fire. 
** Standard Deviation. 

 
Table 4.  UL 711 (Class D) Test Observations for “CN-AFF-D5” Fire Extinguisher. 

Test 1 Test 2 Test 3 Average Std. Dev. *
Pretest Extinguisher Weight (kg) 25.253 -** - - -
Post-test Extinguisher Weight (kg) 15.96 - - - -
Weight of Agent Used (kg) 9.293 - - - -
Initial Weight of Magnesium Pile (kg) 18 - - - -
Preburn Time (min) 25 - - - -
Surface Fire Extinguished (min) 36 - - - -
Peak Surface Temperature after 1 h (ºF) 957 - - - -
Peak Surface Temperature after 2 h (ºF) 703 - - - -
Peak Surface Temperature after 3 h (ºF) 642 - - - -
Peak Surface Temperature after 4 h (ºF) 590 - - - -
Peak Surface Temperature after 5 h (ºF) 448 - - - -
Peak Surface Temperature after 6 h (ºF) 308 - - - -

2.5-gal capacity "CN-AFF-D5" Fire Extinguisher - UL 711 (Class D) Test Observations

 
* Standard Deviation. 
** Test trial not conducted. 

 

Table 5.  Demonstration Test – Run Flat Tire Rim – Test Observations for “Misting Nozzle” Extinguisher. 

Test 1 Test 2 Test 3 Average Std. Dev. *
Pretest Extinguisher Weight (kg) 12.43 -** - - -
Post-test Extinguisher Weight (kg) 8.91 - - - -
Weight of Agent Used (kg) 3.52 - - - -
Pretest Tire Rim Weight (kg) 4.12 - - - -
Post-test Tire Rim Weight (kg) 4.02 - - - -
Weight of Rim Consumed (g) 109 - - - -
Preburn Time (s) 90 - - - -
Duration of Discharge (s) 30 - - - -
Fire Extinguished (s) 25 - - - -

2.5-gal capacity "Misting Nozzle" Fire Extinguisher - Run Flat Tire Rim Demonstration Test

 
* Standard Deviation. 
** Test trial not conducted. 




