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experie nce and understanding. An official NFPA Standard at any point in time consists of the current 
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This edition of NFPA 1150, Standard on Foam Chemicals for Fires in Class A Fuels, was prepared by the 
Technical Committee on '.Vater Additives for Fire Control and Vapor Mitigation. It was issued by the 
Standards Council on july 8, 2021, with an effective date of july 28, 2021, and supersedes all pr·evious 
editions. 

This edition ofNFPA 1150 was approved as an American National Standard on july 28, 2021. 

Origin and Development of NFPA 1150 

The first edition of this document was issued in 1989 as NFPA 298, Standard on Foam Chemicals fm· 
Wildland Fire Cont-rol, in response to a perceived need for a performance standard dealing with the 
foam chemicals being used in controlling wildland fires. T he 1994 edition was a complete t-evision to 
make the document consistent with the developing changes in Class A foam technology. The title was 
changed to Standard on Fi1·e Fighting Foam Chemicals for Class A Fuels in Rura4 Sulnn·ban, and Vegetated 
Areas. 

In 1999, the document was again revised to reflect further advancements in technology and a 
greater number of Class A concentrates and delivery systems available for use. The document \vas 
t-en umbered as NFPA 1150, which put it within the numerical grouping of documents under the 
responsibility of the Technical Committee on Forest and Rural Fire Protection. 

The 2004 edition was a complete revision to bring the document into conformance with the 
Manual of Style for NFPA Technical Committee Documents. The title was changed to Standanl on Foam 
Che-micals for Fires in aass A Fuels to recognize that these chemicals are being used not only in rural 
and wildland areas but in su·uctural fire fighting and urban areas as well. T he test procedures for the 
chemicals as well as the lists of materials tested for compatibility with the chemicals were updated to 
ensure the product is consistent with the needs of fire suppression personnel who are using the 
chemicals to control, suppress, or prevent fires in Class A fuels. 

In the 2010 edition, an entirely new section was added regat-ding exposure pmtection 
effectiveness of Class A foams and included a test methodology involving lateral ignition flame 
spread on substrate treated with foam solutions. That important information is usefi.il for fire 
departments as well as manufacturers and producers of Class A foam products. 

For the 2017 edition, a new section was created within Chapter 5 to provide requirements for 
alternate viscosity test methods for situations in which the viscosity is too low to obtain meaningful 
results. Editorial changes included updating the standard to comply with the Manual of Style for NFPA 
Technical Committee Documents. 

For the 2022 edition, a new chapter has been added to identify qualifying fire test methodology 
for testing foam extinguishing agen ts for class A fires . T h is update guides the use r on how the fire 
test should be conducted for testing, approval, and listing purposes. Editorial changes include 
updating references and exu-acted text. 
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back of lite document. 
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Committee Scope: This Committee shall have primary responsibi lity for documents on the 
manufactu re, testing, application, and use of water additives for the control and/ or 
suppression of fire and flammable vapor mitigation including water additives used to prevent 
or reduce the spread of fire and the use of water additives in fixed, semi-fixed, mobile, and 
portable fire suppression systems. 
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IMPORTANI' NOTE: This NFPA document is made available for 
use subject to important notices and legal disclaimers. These notices 
and disclaimers appear in all publications containing this document 
and mtry be found under the heading "lm:portant Notices and 
Disclaimers Concerning NFPA Standards. " They can also be viewed 
at U!luw.n.fPa.org! disclaimers or obtained on request from NFPA. 

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of 
NFPA codes, standords, recommended practices, and guides (i.e., 
NFPA Standards) are released on scheduled revision cycles. This 
editwn may be superseded by a later one, or it may be amended 
outside of its scheduled revision cycle through the issuance of Tenta­
tive Interim Amendments (TIAs). An official NFPA Standard at mry 
point in time consists of the current editwn of the document, together 
with all TIAs and Errata in effect. To verify that this document is the 
current edition or to determine if it has been amended by TIAs or 
Errata, please consult the National Fire Codes® Subscription Service 
or the "List of NFPA Codes & Standards" at www.nfpa.org/docinfo. 
In addition to 11As and Errata, the document information pages also 
include the option to sign up for alerts for individual documents and 
to be involved in the development of the next editwn. 

NOTICE: An asterisk (*) following the number or letter 
designating a paragraph indicates that explanatory material on 
the paragraph can be found in Annex A. 

A reference in brackets [ l following a section or paragraph 
indicates material that has been exu·acted from another NFPA 
document. Exu·acted text may be edited for consistency and 
style and may include the revision of internal paragraph refer­
ences and other references as appropriate. Requests for inter­
pretations or revisions of extracted text shall be sent to the 
technical committee responsible for the source document. 

Information on referenced and extracted publications can 
be found in Chapter 2 and Annex B. 

Chapter I Administration 

1.1* Scope. This standard specifies requirements for Class A 
foam and the chemicals used to produce Class A foam that is 
used to control, suppress, or prevent fires in Class A fuels. 

1.2* Purpose. 

1.2.1 The purpose of this standard is to define the acceptance 
requirements and test methods for fire-fighting foam chemicals 
that are used to control, suppress, or prevent fires in Class A 
fue ls. 

1.2.2 Acceptance requirements shall not be deemed as estab­
lishing performance levels in actual fire-fighting situations. 

2022 Edition 

Chapter 2 Referenced Publications 

2.1 General. The documents or portions thereof listed in this 
chapter are referenced within this standard and shall be 
considered part of the requirements of this document. 

2.2 NFPA Publications. (Reserved) 

2.3 Other Publications. 

2.3.1 ASTM Publications. ASTM International, 100 Barr 
Harbor Drive, P.O. Box C700, West Conshohocken, PA 
19428-2959. 

AST M D92, Standard 1est Method for Rash and Fire Points by 
Cleveland Open Cup Iestet; 2018. 

ASTM D97, Standm·d Test Method for Pottr Point of Petroleum 
Prodttct5, 20 17b. 

AST M D1331, Standard 1/>st Methods for Smface and Inte1jacial 
Tension of Solutions of Paints, SolvenL5, Solutions of Swface-Active 
AgenL5, and Related Materials, 2014. 

AST M D2196, Standm·d Test Methods fm· Rheological Properties of 
Non-Newtonian Mate1ials by Rotational Viscometer, 2018. 

ASTM D2281, StandaTd Test Method fo,· J<.valuation of Wetting 
Agent5 by the Skein Test, 2010, reapproved 2016. 

ASTM D4976, Standard Specification for Polyethylene Plastics 
Molding and Extrusion Mate1ials, 20 12a. 

AST M E3, Standm·d Guide for Preparation of Metallographic Speci­
mens, 2011, reapproved 2017. 

AST M E407, Standm·d Pmctice for Micmetching Metals and 
Alloys, 2011, reapproved 2015el. 

ASTM E729, Standm·d Guide for Conducting Acute Toxicity 1"fst5 
on Test Mate·rials with Fishes, Macroinverteb-rates, and Amphibians, 
1996, reapproved 2014. 

ASTM £1 321, Standa-rd Test Method for Determining Mate-rial 
Ignition and Flame Spread Properties, 2018. 

2.3.2 EPA Publications. Environmental Protection Agency, 
William J efferson Clinton East Building, 1200 Pennsylvania 
Avenue, NW, '<\Tashington, DC 20460. 

EPA Method 537.1, Determination of Selected Pe-r- and Polyfluo?i­
nated Alkyl Substances in Drinking Watm· by Solid Phase l!.xtraction 
and Liquid ChTomatography/Tandem Mass Spectmmet1y (LC/MS/ 
MS), 2018. 

OPPTS 835.3110, "Ready Biodegradability," Test, Fate, Trans­
po-rt and Transformation Test Guidelines, J anuary 1998. 

OPPTS 850.1075, "Fish Acute Toxicity Test, Freshwater and 
Marine," Ecological Effect5 1/>st Guidelines, April 1996 (December 
2002) . 

OPPTS 870.1100, "Acute Oral Toxicity," H ealth Effects Test 
Guidelines, August 2002. 
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OPPTS 870.1200, "Acute Dermal Toxicity," Health E]Jects Test 
Guidelines,June 1996. 

OPPTS 870.2400, "Acute Eye Irritation," Health Effects 1est 
Guidelines, August 1998. 

OPPTS 870.2500, "Acute Dermal Irritation," Health Effects 
Test Guidelines, August 1998. 

2.3.3 ISO Publications. International Organization for Stand­
ardization, ISO Central Secretariat, BIBC II, Chemin de Blan­
donnet 8, CP 401, 1214 Verniet~ Geneva, Switzerland. 

ISO 304, Su1jace active agents- Determination of su1jace tension 
by drawing up liquid films, 1985, confirmed 2019. 

ISO/ IEC 17025, General requirements for the competence of testing 
and calibmtion labaratmies, 2017. 

2.3.4 NACE Publications. NACE International, 15835 Park 
Ten Place, H ouston, TX 77084-4906. 

NACE TMO 169, StandaTd Guide for Laboratmy Immersion Cor·m­
sion Testing of Metals, 2012a. 

2.3.5 OECD Publications. Organisation for Economic Coop· 
eration and Development, 2, rue Andre-Pascal, 75775 Paris 
Cedex 16, France. 

OECD Principles of Good Labomt01y Practice, 1998. 

2.3.6 SAE Publications. SAE International, Society of Auto­
motive Engineers, 400 Commonwealth Drive, Warrendale, PA 
15096. 

SAE AMS-3208N, ChlompTene (CR ) Rublm; Weather Resistant, 
45-55, 1942, stabilized 2014. 

SAE AMS.C9084, Cloth, Glass, Finished for Resin Laminates, 
1999, reaffirmed 2013. 

SAE AMS.DTL-23053/ 5B, Insulation Sleeving, Electrical, Heat 
Shrinkable, Polyolefin, Flexible, Cmsslinked, 2012. 

SAE AMS.S.8802E, Sealing Compound, Fuel Resistant, Integral 
Fuel Tanks and Fuel Cell Cavities, High Adhesian, 1999, revised 
2019. 

2.3.7 UL Publications. Underwriters Laboratories Inc., 333 
Pfingsten Road, Northbrook, IL 60062-2096. 

UL 71 1 CAN/ ULC S508, Rating and Fin; Testing of FiTe Extin­
guishers, 2018. 

2.3.8 US Government Publications. US Government Publish· 
ing Office, 732 North Capitol Street, NW, Washington, DC 
20401-0001 . 

Tide 40, Code of Federal Regulations, Part 160, "Good Labo· 
ratory Practice Standards." 

Tide 40, Code of Federal Regulations, Part 792, "Good Labo­
ratory Practice Standards." 

Federal Test Standard No. 601, Rubber: Sampling and Testing, 
1985. 

Wildland Fire Chemicals STP 2.2, "Lateral Ignition and 
Flame Spread Test (LIFT)," U.S.D.A. Forest Service, 2007. 

2.3.9 U.S. Military Specifications. Defense Standardization 
Pwgt·am Office, 8725 J ohn J Kingman Road, Stop 5100, Fort 
Belvoir, VA 22060--6220. 

MIL-A-A-55859A, Tube, Nanmetallic, Polyvinyl Chlmide (PVC), 
Flexible (Geneml Use), October 31, 2002. 

.MIL-PRF-81733D, Sealing and Coating Compound, C01·rosion 
Inhibitive, May 15, 1998. 

2.3.10 Other Publications. 

Mmiam-Webster's Collegiate Dictionmy, 11th edition, Merriam­
' ·Vebster, Inc., Springfield, MA, 2003. 

2.4 References for Extracts in Mandatory Sections. 

NFPA 18, Standard an Wetting Agents, 2021 edition . 
NFPA 4 72, StandaTd JoT Competence of Responders to HazaTdous 

Mate1-ials/Weapons of Mass Destmction Incidents, 2018 edition. 

Chapter 3 Defmitions 

3.1 General. The definitions contained in this chapter shall 
apply to the terms used in this standard. vVhere terms are not 
defined in this chapter or within another chapter, they shall be 
defined using their ordinarily accepted meanin gs within the 
context in which they are used. Merriam-Webster's Collegiate 
Dictiona1y, 11th edition, shall be the source for the ordinarily 
accepted meaning. 

3.2 NFPA Official Definitions. 

3.2.1 * Authority Having Jurisdiction (AJU). An organization, 
office, or individual responsible for enforcing the requirements 
of a code or standard, or for approving equipment, materials, 
an installation, ot- a pmcedm·e. 

3.2.2 Shall. Indicates a mandatory requirement. 

3.2.3 Should. Indicates a recommendation or that which is 
advised but not required. 

3.2.4 Standard. An NFPA Standard, the main text of wh ich 
contains only mandatory provisions using the word "shall" to 
indicate requit·ements and that is in a form generally suitable 
for mandatory reference by another standard or code or fo r 
adoption into law. Nonmandatory provisions are not to be 
considered a part of the requirements of a standard and shall 
be located in an appendix, annex, footnote, informational 
note, or other means as permitted in the NFPA Manuals of 
Style. When used in a generic sense, such as in the phrase 
"standards development process" or "standards development 
activities," the term "standards" includes all NFPA Standards, 
including Codes, Standards, Recommended Practices, and 
Guides. 

3.3 General Definitions. 

3.3. 1 Artificial Sea Water. A solution that consists of 
1.10 percent magnesium chloride hexahydrate, 0 .16 percent 
calcium chloride dihydrate, 0.40 percent anhydrous sodium 
sulfate, 2.50 percent sodium ch loride, and 95.84 percent deion­
ized or distilled water. 

2022 Edition 
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3.3.2 Biodegradability. A measure of the decomposition of 
organic matter through the action of microorganisms. 

3.3.3 Class A Foam. Foam for use on fires in Class A fuels. 

3.3.4 Class A Fuel. Materials such as vegetation, wood, cloth, 
paper, rubber, and some plastics in which combustion can 
occur at or below the surface of the material. 

3.3.5 Drain Time. The time that it takes for a specified 
percent (customarily 25 percent) of the total solution that is 
contained in the foam to revert to liquid and drain out of the 
bubble strucntre. 

3.3.6 Expansion Ratio. The ratio of the volume of the foam in 
its aerated state to the original volume of the non-aerated foam 
solution. 

3.3.7 Exposure Protection Effectiveness. The ability of a 
product to increase the time to ignition of a subsu·ate subjected 
to a prescribed radiant heat source. 

3.3.8 Fixed Tank. A tank that is internal to or attached 
directly to a helicopter. 

3.3.9 Flash Point. The minimum temperature of a liquid at 
wh ich it gives off vapor sufficient to form an ignitible mixntre 
with air near d1e smface of d1e liquid under specified environ­
mental conditions. 

3.3.10 Foam. An aggregation of bubbles lighter than water 
created by forcing or entraining a ir into a foam solution by 
means of suitably designed equipment or by cascading it 
through the aic 

3.3.11 Foam Chemicals. A generic name for the liquid foam 
concenu·ate, foam solution, and foam in whatever form it is 
being used. 

3.3.12* Foam Concentrate. The foaming agent as received 
from the supplie r that, when mixed with water, becomes foam 
solution. 

3.3.13 Foam Solution. A homogeneous mixture of foam 
concentrate and water in the mix ratio required to meet the 
needs of the user. 

3.3.14 Intergranular Corrosion. A corrosive attack on metal at 
the grain boundaty. 

3.3.15'-' Laboratory Fresh Water. Deionized or distilled water 
to which calcium chloride has been added to provide a hard­
ness measure of 120 to 140 ppm of calcium carbonate. 

3.3.16 LC50 (Lethal Concentratio~0). The concentration of 
agent in watet·, usually expressed as milligrams of agent in a 
liter of solution, that results in the death of 50 percent of the 
aquatic test specimens within a specified time frame . 

3.3.17 LD50 (Lethal Dosage50). The dosage of a chemical, 
usually expressed as milligmms of the chemical per kilogram of 
body weight of the test animal, at wh ich 50 percent of the test 
animals die within a specified time frame. 

3.3.18 Miscibility. The ability of concentrate to mix with water 
under specified conditions without separation into phases. 

3.3.19 Mix Ratio. The proportion of foam concentrate in the 
foam solution, expressed as a volume percentage. 
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3.3.20* Safety Data Sheet (SDS). Formatted information 
provided by chemical manufacturers and distributors of 
hazardous products that contains informatio n about chemical 
composition, physical and chemical properties, health and 
safety hazards, emergency response, and waste disposal of the 
material. [ 4 72, 2018] 

3.3.21 Surface Tension. The ela~t ic-like force at the surface of 
a liquid, which tends to minimize the surface area, causing 
drops to form. 

3.3.22 Uniform Corrosion. Removal of metal by chemical 
means over the entit·e surface. 

3.3.23 Viscosity. A measure of the resistance of a liquid to 
flow. 

3.3.24 Wetting Ability. T he ability of foam solution to pene­
trate and soak into a solid. 

Chapter 4 Characteristics and Acceptance Requirements 

4.1 General. 

4.1.1* The characteristi cs, requirements, and handling of 
Class A foam concentrates, foam solutions, and foam shall be in 
accordance with this chapter. 

4. 1.2 A minimum of six 20 Lor six 5 gal sealed containers of 
foam concenu·ate taken from a single production lot shall be 
used for the purpose of evaluating the foam concentrate prop­
erties and requit·ements of this standard. 

4.1.2.1 The test product shall be identified by a unique prod­
uct identifier, lot number, and production date. 

4.1.2.2 Three of the containers shall be used for the stability 
test required in 4.2.2.1. 

4.1.2.3 Three containers shall be used for evaluating the other 
pmperties and requirements of this standard. 

4.2 Foam Concentrate. 

4.2.1 * Health, Safety, and Environmental Considerations. 

4.2.1.1 Man1malian Toxicity. The foam concentrate sha ll not 
exceed the toxicity limits defined in Table 4.2.1.1 when tested 
in accordance with 5.3.1. 

4.2.1.2 Aquatic Toxicity. The LC50 of the foam concenu·ate 
shall be greatet· than 10 mg/ L when tested in accordan ce with 
5.3.2. 

4.2.1.3 Biodegradability. The foam concentrate shall have a 
minimum of 60 percent biodegradation within 42 days when 
tested in accordance with 5.3.3. 

4.2.1.4 Flash Point. The foam concentrate shal l not exhibit a 
flash point be low 60°C (140°F) when tested in accordance with 
5.3.4. 

4.2.2 Physical Properties. 

4.2.2.1 * Stability. 

4.2.2.1.1 The foam concenu·ate shal l not be su·atified, crysta l­
lized, or otherwise separated when tested in accordance with 
5 .4.1. 
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Table 4.2.1.1 Toxicity Limils for Class A Foam Concentrates and Solutions 

Acute Oral Toxicity Acute Dermal Toxicity 

Foam concentrate LD50 > 500 mg/ kg LD50 > 2000 mg/ kg 

Foam solution LD50 > 5000 mg/kg LD50 > 2000 mg/ kg 

4.2.2.1.2 The expansion ratio and drain time, as determined 
i.n accordance with 5.4.8, shall differ by no more than 
±15 percent expansion ratio or ±2 minutes drain time when 
compar·ed with the expansion ratio and drain time from fresh 
concentrate determined by Section 4.4. 

4.2.2.2 Viscosity. The viscosity of the concentrate at tempera­
tures of 2oC ± 1 oc (35°F ± 2°F), 21 oc ± 1 oc (70°F ± 2°F), and 
49°C ± 1 oc (1200F ± 2°F) shall be measured as described in 
5.4.2, and the viscosity values obtained shall be reported on the 
product data sheet. 

4.2.2.3* Miscibility. 

4.2.2.3.1 The foam concentrate shall be miscible i.n water at 
21 oc ± 1 °C (70°F ± 2°F) when tested in accotTlance with 5 .4.4, 
and the results shall be reported on the product data sheet. 

Table 4.2.3.1 Maximum Allowable Corrosion Rates 

Primary Dermal 
Irritation 

Primary uTitation 
scot·e: <5.0 

If more irritating, 
recommend 
pmtective gear 
and safe 
handling 
procedures 

Primary irritation 
score: <5.0 

Primary Eye Irritation 

Unwashed Eyes Washed Eyes 

Mildly irritating 
or less 

If more irritating, 
recommend 
protective gear 
and safe 
handling 
procedures 

Mildly irritating 
or less 

M ildly irritating or 
less 

If more irritating, 
recommend 
protective gear 
and safe 
handling 
procedures 

Mildly irritating or 
less 

4.2.2.3.2 The foam concentrate miscibility in water at 4°C 
± l"C (40°F ± 2°F) shall be determined in accordance with 
5 .4.4 and shall be reported on the product data sheet. 

4.2.2.4* Pour Point. The pour point of the concentrate, when 
determined in accordance with 5 .4 .5, shall be less than 2°C 
(35°F) and shall be reported on the product data sheet. 

4.2.3* Corrosion and Materials Compatibility. 

4.2.3.1 * Uniform Corrosion. The foam concentrate shall not 
exhibit values that exceed those specified in Table 4.2.3.1 when 
tested in accmdance with 5 .5.1. 

4.2.3.2* Compatibility with Nonmetallic Materials. 

4.2.3.2.1 The effects of foam concentrate on the hardness and 
volume of the nonmetallic materials listed i.n 4 .2 .3 .2.2 shall be 
tested in accordance with 5 .5.3 . 

UNS 
C27000 

Brass (65% 
Cu, 35% 

2024-T3 Aluminum 4130 Steel Zn) AZ31B Magnesium 

Total Partial Total Partial Partial Total Partial 
Immersion Immersion Immersion Immersion Immersion Immersion Immersion 

21 oc 49°C 21oc 49°C 21 oc 49°C 21oc 49°C 49°C 21 oc 49°C 21oc 49°C 
Application (70°F) (120°F) (70°F) (120°F) (70°F) (120°F) (70°F) (120°F) (120°F) (70°F) (120°F) (70°F) (120°F) 

Foam 5.0 5.0 5.0 5 .0 5.0 5 .0 5.0 5 .0 5 .0 5 .0" 5.0" 5 .0" 5.0" 
Concentrates 

Foam Solutions 
Fixed-wing 2.0h 2.0b 2 .0b 2.0h 5 .0 5.0 5.0 5 .0 5 .0 - - - -

a ircraft 
H e licopter with 2.0b 2.0b 2 .0b 2.0b 5 .0 5 .0 5.0 5 .0 5 .0 4.0b 4.0b 4.0b 4 .0b 

fixed tank 
H e licopter with 2.0 2.0 2 .0 2 .0 5.0 5.0 5.0 5 .0 5 .0 - - - -

bucket 
Ground 2.0 2.0 2.0 2 .0 5 .0 5.0 5.0 5 .0 5 .0 - - - -

applicationc 

Note: All values in milli-inches per year; 1 milli-inch ~ 2.54 x 10"2 millimeters. 
aO nly required if submitted for use in "helicopters equipped with fixed tanks" or if the concentrate is contained o n board the helicopter. 
blntergranular corrosion tests a lso required; see 4.3 .4.2. 
<Includes fire apparatus, portable pumps, backpacks, and othe r such de\~ces. 
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4.2.3.2.2 The following nonmetallic materials shall be subject 
to testing: 

(l) PVC plastic, MIL-A-A-55859A, Tube, Nonmetallic, Polyvinyl 
Chlvride (PVC), Flexible (General Use) 

(2 ) Sealant, SAE AMS-S-8802E, Sealing Compound, Fuel Resist­
ant, Integral Fuel Tanks and Fuel Cell Cavities, High Adhesion 

(3) Sealant, MIL-PRF-81733D, Sealing and Coating Compound, 
Cvrrosion Inhibitive 

( 4) Neoprene rubber, SAE AMS-3208N, Chlmvpnme (CR) 
Rubber, WeatherResistant, 45-55 

( 5) Fiberglass, SAE AMS-C-9084, Cloth, Glass, Finished fo·r Resin 
Laminates 

(6) High-density polyethylene, ASTM D4976, Standard Specifi­
cation for Polyethylene Plastics Molding and Extrusion Materi­
aL~ 

(7) Flexible polyolefin, SAE AMS-DTL-23053/5B, Insulation 
Sleeving, Electrical, Heat Sh1-inkable, Polyolfji.n, Flexible, Cmss­
linked 

(8) Low-density polyethylene, ASTM D4976, Standm·d Specifi­
cativn for Polyethylene Plastics Molding and Extrusion Mate1-i­
al> 

4.2.3.2.3 The hardness of the test piece shall not decrease by 
more than 10 percent or increase by more than 20 percent and 
shall be reported on the product data sheet. 

4.2.3.2.4 The volume of the test piece shall not change by 
more than ±0.5 cm 3 and shall be reported on the product data 
sheet. 

4.2.4 Packaging. 

4.2.4.1 * The packaging of foam concentrates shall conform 
wi th regulations that govern the ground and a ir transport of 
mate rials. 

4.3* Foam Solution. 

4.3.1 * Foam solution sha ll be tested within the range of 0.1 to 
1 .0 percent by volume, as specified in Section 4.3. 

4.3.2 Health, Safety, and Environmental Concerns. 

4.3.2.1 Mammalian Toxicity. A 1.0 percent foam solution shall 
not exceed the toxicity limi ts specified in Table 4.2.1.1 when 
tested in accordance with 5.3.1. 

4.3.2.2 Docwnentation. On request, the manufacture r shall 
provide a summary of the result~ of toxicity testing as described 
in Section 5.3. 

4.3.3* Physical Properties. 

4.3.3.1 Surface Tension. Surface tension of foam solutions at 
0.1 percent, 0.3 percent, and 1.0 percent concentrations shall 
be m easured in accordance with 5.4.6 and shall be reported on 
the product data sheet. 

4.3.3.2* Wetting Ability. The wetting ability of a 0.1 pet·cent, a 
0.3 percent, and a 1.0 percent foam solution shall be deter­
mined in accordance vvith 5.4.7 and shall be reported on the 
product data sheet. 

4.3.4* Corrosion and Materials Compatibility. 

4.3.4.1 Uniform Corrosion. The foam solution, at 0.1 percent 
and 1.0 percent concentration by volume, shall not exhibit 
values that exceed those specified in Table 4.2.3.1 when tested 
in accordance with 5.5.1. 
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4.3.4.2 lntergranular Corrosion. In tergranular corrosion test­
ing shall be perfonned as required in 4.3.4.2.1 through 
4.3.4.2.2 and the results reported o n the product data shee t. 

4.3.4.2.1 If the foam solution is to be applied using fixed-wing 
aircraft, aluminum coupons that are exposed to the foam solu­
tion during uniform corrosion testing shall be examined in 
accordance with 5.5.2 and shall exhibit no intergranular corro­
sion. 

4.3.4.2.2 If the foam solution is to be applied u sing helicop­
ters with fixed tanks, magnesium and aluminum coupons that 
are exposed to the foam solution during uniform corrosion 
testing shall be examined in accordance with 5.5.2 and shall 
exh ibit no intergranular corrosion. 

4.3.4.3* Compatibility with Nonmetallic Materials. 

4.3.4.3.1 The effects of foam solution, at 0.1 percent and 
1.0 percent concentration by volume, on the hardness and 
volume of the nonmetallic materials listed in 4.3.4.3.2 shall be 
tested in accordance with 5 .5.3. 

4.3.4.3.2 The following nonmetallic materia ls shall be subject 
to testing: 

(1) PVC plastic, MIL-A-A-55859A, 1ltbe, Nvnmetallic, Polyvinyl 
Chlvride (PVC), Fle:>.:ible (General u~e) 

(2) Sealant, SAE AM:S-S-8802E, Sealing Cvmpound, Fuel Resist­
ant, Integral Fuel Tanks and Fuel Cell Cavities, High Adhesion 

(3) Sealant, MIL-PRF-81733D, Sealing and Coating CompllUnd, 
OJrrosivn Inhibitive 

(4) Neoprene rubber, SAE A1\1S-3208N, Chlmvprene (CR ) 
Rubbe1; Weather Resistant, 45-55 

(5) Fiberglass, SAE AMS-C-9084, Cloth, Glass, Finished fm· Resin 
Laminates 

(6) High-density polyethylene, ASTM D4976, Standanl Specifi­
cation for Polyethylene Plastics Molding and Extmsivn Matet-i.­
als 

(7) Flexible polyolefin, SAE AMS-DTL-23053/ 5B, InStdativn 
Sleeving, Elect1-ical, Heat Shrinkable, Polyolefin, Flexible, Cmss­
linked 

(8) Low-density polyethyle ne, ASTM D4976, Standard Specifi­
cation fm· Polyethylene Plastics Molding and Extmsion Male1-i.­
als 

4.3.4.3.3 The degt·ee of ha t·dness of the test piece sha ll not 
decrease by more than 10 percent or increase by more than 
20 percent and shall be reported on the product data sheet. 

4.3.4.3.4 The volume of the test piece shall not change by 
more than ±0.5 cm3 and shall be reported on the pmduct data 
sheet. 

4.3.5 Exposure Protection Effectiveness. Foam solutions at 
0.4 and 1.0 pet·cent concentrations shall be characterized and 
tested for exposure protection effectiveness in accordance with 
Section 5.2. The results will be made available to users as 
performance information. 

4.4 Foam. 

4.4.1 Expansion Ratio. The expansion ratio of 1.0 percent 
foam solutions in deionized ot· distilled water, laboratory fi-esh 
water, and artificial sea water sha ll be determined in accord­
ance with 5.4.8 and the results reported on the product data 
sheet. 

4.4.2 Drain Time. The 25 percent drain time of a 1.0 percent 
foam solution in deionized or distilled water, laboratory fresh 
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water, and artificial sea water shall be determined in accord­
ance with 5.4.8 and the t·esults t·eported on the pwduct data 
sheet. 

4.4.3 Exposure Protection Effectiveness. Foam produced 
from 0.4 and 1.0 percent foam solution shall be prepared as 
described in Section 5.2 and tested for exposure protection 
effectiveness using the Lateral Ignition Flame Spread Test 
(LIFT) described in Section 5.2. The results for untreated, 
\\later-treated, and foam-u-eated samples shall be reported on 
the product data sheet. 

4.5 Labeling and Documentation. 

4.5.1 Labeling. The manufacturer shall provide the following 
information on a label that is permanently attached to the 
concenu-ate container: 

(1) Manufacturer name and address 
(2) Product name, lot number, and date of manufacture 
(3) Emergency and first-aid insuuctions 
(4) Volume (liters and U .S. gallons) of concenu-ate in 

container 
(5) Statement that product meets all requirements of the 

current edition of this standard when used within the 
range ofO.l and 1.0 percent 

(6) Statement directing attention of user to product data 
sheet 

4.5.2 Documentation. 

4.5.2.1 A product data sheet tl1at contains the information 
identified in this standard shall be prepared by the manufac­
turer. 

4.5.2.2 On request, the manufacturer shall provide a product 
data sheet that documents the results of the tests required by 
this standard, and a copy of a current safety data sheet (SDS) . 

4.5.2.3 Where \vater additive is to be used, foam prepared at 
the maximum concentrations specified for use by the manufac­
turer's \vater additives listing shall be tested for toxic fluorina­
ted ingredients in accordance with EPA Method 537.1 , 
Determination of Selected Per- and Polyfluorinated Alkyl Substances in 
D1inking Water by Solid Phase Extraction and Liquid Chromatogra­
phy/Tandem Mass Spectromet1y (LC/MS/!11S), by an EPA-approved 
laboratory or a laboratory that is recognized by the authority 
havingjurisdiction. 

Chapter 5 Test Methods 

5.1 General. 

5.1.1 Good Laboratory Practices. AU testing required by this 
standard shall be conducted by an independent labot·atmy that 
is adhering to good laboratory practice standards as defined in 
40 CFR 792, "Good Laboratory Practice Standards," 40 CFR 
160, "Good Labot·atot-y Practice Standards," or OECD P1inciples 
of Good Lahomtory Practice. Those laboratories that conduct LIFT 
testing shall adhere to the requirements of ISO/ IEC 17025, 
General requirements fo·r the competence of testing and calibration laho­
mtmies. 

5.1.2 Safety Data Sheets (SDSs). The SDS for each product 
and reagent chemical used during the evaluation shall be 
obtained. The recommendations for safe handling and 
personal protective equipment (PPE) shall be followed. 

5.2 Ex posure Protection Effectiveness. Foam prepared fi'om 
\vater solutions of the foam concentrate shall be characterized 
and tested for exposure protection effectiveness using the verti­
cal LIFT apparatus and general metl1od in ASTM E1321, Stand­
ard Test Method f(JT Detennining Materia/ignition and Rame Spread 
Properties, as well as the details described in this section. 

5.2.1 Foam Preparation. Two identical samples of the foam 
shall be prepared and tested to determine foam characteristics 
as described in 5.2.2 an d the exposure protection effectiveness 
as described in 5.2.3. 

5.2.1.1 * Foam shall be generated in a blender having four 
1.25 in. angled blades and a speed of 3150 rpm± 150 rpm. 

5.2.1.2 All test products shall be prepared using 250 mL 
(250 g) of room temperature [21 °C ± 2.8°C (70°F ± 5°F)], 
deionized \vater. 

5.2.1.3 The indicated volume of foam concentrate shall be 
injected into the required amount of water in the blender 
container just before blending to obtain the desired solution. 

(1) 0.4 percent foam solution = 1.0 mL of foam concentrate 
in 250 mL of\vater 

(2) 1.0 percent foam solution = 2.5 mL of foam concentrate 
in 250 mL of\vater 

5.2.1.4 The foam shall be mixed at high speed (3150 rpm 
± 150 rpm) for one minute, and the start/stop times shall be 
recorded on the data sheet. 

5.2.2 Characteristics of Foam Samples. The foam characteris­
tics shall be recorded as described in 5.2.2.1 through 5.2.2.3. 

5.2.2.1 Using one set of samples prepared in accordance with 
5.2.1 , the volume of foam generated shall be measured by 
pouring the foam into a graduated cylinder immediate ly upon 
discontinuing the blending and the measurement recorded. 

5.2.2.2 T he expansion ratio and drain time shall be deter­
mined using the procedure, calculation, and number of repli­
cations used in 5.4.8 .1( 4) through 5.4.8 .1 (8) . 

5.2.2.3 The results (average of expansion ratio values and 
drain times) for each of the foam solutions shall be recorded. 

5.2.3 Exposure Protection Effectiveness Test Method. The 
exposure protection effectiveness sha ll be determined in 
accordance with the metlwd below. 

5.2.3.1 Equjpment Set-Up and Calibration. 

5.2.3.1.1 * The radiant heat panel shall provide a stable heat 
flux of40 kW/ m2. 

5.2.3.1.2 The pilot ignition flame, located in front of the 
sample container where the radiant panel is closest to the 
sample holder, shall be ignited. 

5.2.3.1.3 The equipment sha ll be calibrated prior to initiating 
tests. 

5.2.3.1.4* A control test on an untreated board shall be 
performed at the beginning and end of each test period, and 
tl1roughout the test period as necessary, to assw-e a heat flux of 
40 kW/ m2 is maintained. 

5.2.3.1.5 Additional calibrations of equipment shall be 
performed throughout the test series and any time that repeat 
tests have significant differences in results. 
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5.2.3.1.6 The performance of the test apparatus shall be 
monitored and recorded. 

5.2.3.2 Data Collection. 

5.2.3.2.1 A video camera with a time-stamp capability and a 
clear view of the test piece dw·ing exposure to the t-adiant 
panel shall be used to record the test, and the video shall be 
included with the test records. 

5.2.3.2.2 All product information, test information, and meas­
ured data shall be recorded on the standard data sheet. 

5.2.3.2.3 Data from the radiant panel performance shall be 
recorded and copies maintained with the test recOt-ds. 

5.2.3.3 Substrate Preparation. 

5.2.3.3.1 Substrate samples shall be Douglas fir Tl -11 siding 
from a single som-ce, cut to a dimension of 14.6 em x 14.6 em x 
1.3 em (5.75 in. x 5.75 in . x 0.5 in. ), free of grooves and plugs. 

5.2.3.3.2 All substrate samples shall be conditioned for at least 
30 days befm-e use at 21 oc ± 2.8°C (70°F ± 5°F) with a relative 
humidity (RH) of 50 percent± 5 percent. 

5.2.3.3.3* A stack of three substrate samples shall be used for 
each test. 

5.2.3.3.4 Each test board (the top sample piece in a stack of 
three) shall be marked with a unique identifier (e.g., number 
or letter) on the back (smooth) side with a permanent marker. 

5.2.3.3.5 The initial weight of each test board shall be recor­
ded. 

5.2.3.3.6* Using an electronic moisture meter, three measure­
ments of the moisture content of each test board taken on the 
smooth side of each test board shall be averaged and the result 
t-ecorded. 

5.2.3.4 Loading the Sample Holder. 

5.2.3.4.1 * Three sam pie substrate panels shall be placed in 
the sample holder so that the wugh side of the test board is 
exposed and the micro-grooves are perpendicular to the length 
of the sam pie holder. 

5.2.3.4.2 Metal wedges shall be inserted between the T1-1 1 
and the sample holder to ensure that the Tl-11 panels are held 
firmly in place and do not float. 

5.2.3.4.3 The sample holder shall be finnly attached in the 
test apparatus and leve led. 

5.2.3.5 Application of Test Agent. 

5.2.3.5.1 * The prepared foam shall be poured into the pan 
containing the Tl-11 . 

5.2.3.5.2 When mea5uring the performance of agent with a 
0.4 percent solution, the panel holder shall sit undisturbed for 
5 minutes. 

5.2.3.5.3 '<\Then mea5uring the performance of agent with a 
1.0 percent solution , the panel holder shall be t-aised to the 
vertical position immediately after agent addition . 

5.2.3.5.4 The panel holder shall be tipped to vertical, bringing 
the left side to the top and a llowing the sample to drain for 
10 seconds. 
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5.2.3.5.5 The panel holder shall be returned to the horizontal 
position, t-eady to move it to the exposure apparatus. 

5.2.3.6 Exposure of Panel to Radiant Heat. 

5.2.3.6.1 The heat shield shall be removed from the exposure 
apparatus about 30 seconds pt-ior to inserting the test holder 
into the apparatus. 

5.2.3.6.2 The panel holder shall be made vertical, rotated 
counterclockwise one-quarter turn (to bring the right side to 
the top), and inserted into the exposure apparatus. 

5.2.3.6.3 The time in seconds from in itial exposure of the 
sample surface to the radiant panel to ignition of the substrate 
shall be measured and recorded. 

5.2.3.6.4 I f foam-treated substrate does not ignite after 
600 seconds (10 minutes) of exposure, the test shall be ended 
and the note "no ignition" recorded on the data sheet. 

5.2.3.6.5* If flash or transient ignitions occur, the time and 
ft-equency shall be noted. If the flash continues fm- 30 seconds 
or if intermittent flash ing continues for 30 seconds, the sample 
shall be considered to have ignited. 

5.2.3.6.6 Once ignition has occurred or the test discontinued, 
the sample panel holder shall be removed from the radiant 
heat source and allowed to cool. 

5.2.3.6.7* Once the sample panel has cooled so it can be 
handled comfortably, the test board shal l be removed from the 
sample container and the sample identification on the back 
verified, if possible. 

5.2.3.6.8 Repeat the process steps in 5.2.3.6.1 through 
5.2.3.6.7 for a minimum of five sample panels. 

5.2.3.7 Determination of the Performance Rating. 

5.2.3.7.1 The performance rating shall be determined sepa­
rately for the 0.4 percent and the 1.0 percent foam, by compar­
ing the time from exposw-e to ignition of the foam-treated 
panel to the time to ignition for the water-treated samples. 

5.2.3.7.2 The time to ignition for each treatment (soak time 
and concentration) shall be determined by averaging all 
samples of the same treatment. 

5.2.3.7.3 The performance rating sha ll be calculated as shown 
below where all ignition times are given in seconds. 

[5.2.3. 7.3] 

Ra . (Ignition time, foam treated - Ignition time, water treated) 
tmg = Ignjtion time, water treated 

5.3 H ealth, Safety, and Environmental Considerations. 

5.3.1 Mammalian Toxicity. 

5.3.1.1 The foam concenu-ate and a 1.0 percent by volume 
foam solution shall be tested in accordance with the following 
guidelines: 

(1) OPPTS 870.1100, "Acute Oral Toxicity" 
(2) OPPTS 870.1200, "Acute Dermal Toxicity" 
(3) OPPTS 870.2500, "Acute Dermal Irritation" 
( 4) OPPTS 870.2400, ''Acute Eye Irritation," including d1e 

optional test defined in 4(ii i) of the guidelines 
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5.3.2 Aquatic Toxicity. 

5.3.2.1 Foam concentrate samples shall be tested, using rain­
bow trout (Onc01·hynchus mykiss), in accordance with OPPTS 
850.1075, "Fish Acute Toxicity Test, Freshwater and Marine," in 
soft water as defined in ASTM E729, StandaTd Guide joT Conduct­
ing Acute Toxicity Tests on 1est Mate1ials with Fishes, MacroinveTte­
!Jrates, and Amphibians. 

5.3.2.2 In accordance with OPPTS 850.1075, "Fish Acute 
Toxicity Test, Freshwater and Marine," 10 fish that are 60 days 
± 15 days post-hatch shall be exposed under static conditions to 
each level of a foam solution that contains AST M soft water for 
96 hours at 12oc ± 1 oc (54°F ± 2°F) . 

5.3.3* Biodegradability. 

5.3.3.1 The biodegt-adability of the foam concentrate shall be 
determined in accordance with Section M, C02 Evolution 
(Modified Sturm) Test, of OPPTS 835.3110, "Ready Biodegrad­
ability." 

5.3.3.2 Testing shall be conducted for a minimum of 28 days. 

5.3.3.3 Testing shall be discontinued at the end of 42 days, or 
when the oxygen depletion plateau has been reached, which­
ever is sooner. 

5 .3.3.4 At least one reference substance shall be used to moni­
tor inoculum activity. 

5.3.4 Flash Point. The open-cup flash point shall be deter­
mined in accordance with ASTM 092, Standa·rd 1est Method j01· 
Flash and fh-e Points by Cleveland open Cup Jester. 

5.4 Physical Properties. 

5.4.1 Stability of Concentrate. 

5.4.1.1 Three 20 L or 5 gal containers of foam concentrate 
that are taken from a single production lot and packaged in 
sealed containers, as received from the manufacturer, shall be 
marked, handled, stored, and tested as described in 5 .4.1.2 
thmugh 5.4.1.7 . 

5.4.1.2 The containers shall be designated as Samples 1, 2, 
and 3. 

5.4.1.3 Prior to starting the test, the containers shall be inver­
ted four times within a one-minute period. The contents of the 
containers shall not subsequently be agitated, mixed, or other­
wise disturbed, except as required to complete the testing, until 
the temperature storage sequence is completed. 

5.4.1.4 Sample 1 shall be tested in accordance with 5 .4.1.7 
after it has been stored for 37 continuous days tmder the 
following conditions in the following sequence: 

(1) 49°C ± 3°C (1200F ± 5°F) for 30 days 
(2) 21 oc ± 3°C (70°F ± 5°F ) for 7 days 

5.4.1.5 Sample 2 shall be tested in accordance with 5 .4. L 7 
after it has been stored for 68 continuous days under the 
following conditions in the following sequence: 

(1) 49°C ± 3°C (1200F ± 5°F) for 30 days 
(2) 21 oc ± 3oc (70°F ± 5°F) for 1 day 
(3) -9°C ± 3°C (l5°F± 5°F) for 30 days 
( 4) 21 oc ± 3°C (70°F ± 5°F ) for 7 days 

5.4.1.6 Sample 3 shall be tested in accordance with 5.4.1.7 
after it has been stored f01- 37 continuous days under the 
following conditions in the fo llowing seq uence: 

(1) -9°C ± 3oC (15°F ± 5°F) for 30 days 
(2) 21 oc ± 3°C (700F ± 5°F) for 7 days 

5.4.1.7 Within one day fo llowing the end of the storage peri­
ods described in 5.4.1.4 through 5.4. 1.6, the sealed sample 
containers shall be inverted four times with in a 1-minute 
period. 

5.4.1.7.1 Eac h sample shall then be opened, and the foam 
concentrate shall be potu-ed into separate, clean , open-head 
transparent containers and allowed to sit undisntrbed for 
10 minutes to allow bubbles to rise to the surface. 

5.4.1.7.2 T he samples shall then be visually examined for 
separation, su-atification, and crystallization. 

5.4.1.7.3 The empty storage container shall be examined for 
evidence of residual sediment or crystals. 

5.4.1.7.4 The expansion ratio and the drain time of solutions 
prepared from each sample of the concentrate shall be deter­
mined in accordance with the procedure in 5 .4.8 and shaH be 
compared with the expansion ratio and the drain time 
obtained with the original sample. 

5.4.1.7.5 T he wetting ability of freshly prepared solutions 
from each stored concentrate shall be compared with the 
wetting ability of the orig ina l sample, in accordance with the 
procedure in 5.4.7. The result sha ll be recorded. 

5.4.2 Viscosity. The viscosity of the foam concentrate shall be 
measured at the temperantres of 2°C (35°F), 21 oc (70°F), and 
49oC (120°F) according to the fo llowing: 

(1)* A Brookfield viscometet-, model LVI' or LVF, or the equiv­
alent, set at 60 rpm with the appropriate spindle (No. 2 
for viscosities from 1 to 500 centipoise and No. 4 for 
viscosities greater than 500 centipoise), shall be used to 
measure the viscosi ty in accordance with ASTM 02196, 
StandaTd 1/>st Methods joT Rheological P1<ljlerties of Non­
Newtonian Materials by Rotational Visc01neter. 

(2) A straigh t-sided g lass beaker that contains approximately 
800 mL of the test sample shall be positioned under the 
viscometer. 

(3) The spindle shall be immersed in the concentrate to the 
indicated depth. 

(4) The viscometer then sh a ll be turned on, and the spindle 
shall be allowed to rotate for 1 m inute prior to taking the 
measurement. 

(5) Tt-iplicate measurements shall be made, stirring gently 
between each measurement, and the viscosity of the 
sample shall be calculated in centipoise, using the appli­
cable multiplier (5 for spindle No. 2 and 100 for spindle 
No. 4) . 

(6) Vlhen reporting results, th e spindle size (number) and 
rotational speed shall also be reported. 

5.4.3 Alternate Viscosity Test Methods. 

5.4.3.1 * vVhere the preferred method does n ot provide usable 
results, an alternative test method shall be permitted. 

5.4.3.2 \-\There an alternative test metl10d is used, the method 
and test conditions shall be documented and reported with the 
result~ . 
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5.4.4 Miscibility. 

5.4.4.1 The temperature combinations of foam concenu·ate 
and water shown in Table 5 .4.4.1 shall be tested in accordance 
with the test method described in 5.4.4.2 using foam concen­
u·ate mixed into deionized or distilled water. 

5.4.4.2 The miscibility of the foam concenu·ate shal l be meas­
ured according to the following procedures: 

(1) Five hundred (500) mL of deionized or distilled water at 
the test temperature shall be added to a 1 L glass beaker. 

(2) A stirrer, as illustrated in Figure 5.4.4.2, shall be inserted 
into the water to the depth shown in the figure. 

(3) The speed of the stirrer motor shall be adjusted to 
60 rpm± 10 rpm. 

(4) The required amount of foam concenu·ate (1.5 mL for a 
0.3 percent foam solution and 5.0 mL for a 1.0 percent 
foam solution) shall be added over 2 seconds. 

(5) After 10 revolutions of the stirrer, rotation shall be stop­
ped and the liquid mixn1re shall be observed. 

(6) If the foam solution is not visually homogeneous, it shall 
be stirred for an additional 10 revolutions. 

(7) The procedure shall be repeated until the foam solution 
is visually homogeneous or until the totalnumbet· of revo­
lutions is equal to 100. 

(8) The observations made at each 10-revolution interval 
shall be recorded. 

(9) If the foam solution is not visually homogeneous after 100 
revolutions, the result shall be recorded as not miscible . 

5.4.5 Pour Point. The pour point of the foam concentrate 
shal l be measured in accordance with ASTM 097, Standard 1est 
Method for Pour Point of Petroleum Products. 

5.4.6 Surface Tension. 

5.4.6.1 Foam solutions (0.1 percent, 0.3 percent, and 
1.0 percent by volume) shall be prepared with 21 oc ± 3°C 
(70°F ± 5°F) deionized or distilled water. 

5.4.6.2 The surface tension of each sample shall be deter­
mined in accordance with ASTM 0133 1, Standard Test Methods 
for Smface and Intetfacial Tension of Solutions of Paints, Solvent.~, 
Solutions of Surface-Active Agents, and Related Materials, or ISO 
304, Surface active agents - Determination of stnface tension by 
dmwing up liquid films. 

5.4. 7 Wetting Ability. 

5.4.7 .1 Three freshly prepared sam pies each of 0.1 percent, 
0.3 percent, and 1.0 percent by volmne foam solution shall be 
prepared with deionized or distilled water. 

Table 5.4.4.1 Temperature Combinations of Foam 
Concentrate and Water for Miscibility Testing 

Foam Concentrate 
Water Temperature Temperature 

oc OF oc OF 

4±1 40± 2 21 ± 1 70 ± 2 
21 ± 1 70 ± 2 21 ± 1 70 ± 2 
4± 1 40± 2 4±1 40 ± 2 
21 ± 1 70± 2 4±1 40 ± 2 
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FIGURE 5.4.4.2 Stirrer Shaft for Miscibility Test. 

5.4.7.2 The ability of each sample to wet a cotton skein shall 
be determined in accordance with ASTM 0228 1, Standm·d Test 
Method for .t.valuation of Wetting Agents by the Skein Test, except the 
test shal l be modified as required by the following: 

(1) A 1.50 g S-hook shall be used. 
(2) The we ight of each test skein shall be corrected to 5.00 g. 
(3) The time it takes for the skein to sink when immersed in 

the test solution shall be measured to the nearest second. 

5.4. 7.3 The average value of the replicate tests shall be repor­
ted. 

5.4.8* Foam Expansion Ratio and Drain Time. 

5.4.8.1* Test Method. The foaming abili ty of 1.0 percent 
foam solutions that are prepared with laboratory fresh water, 
deionized or distilled water, and artificial seawater shall be 
determined in accordance with the following: 

(1) Ten (10) mL offoam solution shall be placed in a 100 mL 
stoppered, graduated cyli nder having 1.0 mL graduations 
between the 0 and 10 mL marks. 

(2) The cylinder shall be shaken forcefully until a ll the liquid 
is incorporated in the foam structure . 

(3) Immediately after shaking is ceased, a stopwatch shall be 
started, and the volume of foam and the volume of solu­
tion in the cylinder recorded. 

( 4) The volume of drained solution in the bottom of the 
cylinder shall be recorded at 1-minute intervals for 
5 minutes and then after 10 minutes and 15 minutes or 
until such time that 2.5 mL of foam solution has drained 
from the foam. 

(5) The foam expansion ratio shall be calculated by dividing 
the volume offoam recorded in 5.4.8.1 (3) by 10. 

(6) The 25 percent drain time shall be determined by 
subu·acting the volume of solution recorded in 5.4.8.1 
from the volume of drained solution recorded at each 
time interval in 5.4.8 .1 ( 4) and extrapolati ng the data to 
determine the time whe n 2.5 mL of solution has drained 
from the foam. 

(7) The test shall b e repeated at least three times using fresh 
foam solution for each test. 
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(8) The average of all expansion ratio values and the average 
of all drain time values shall be calculated and reponed. 

5.5 Corrosion and Materials Compatibility. 

5.5.1 Uniform Corrosion Test. The foam concentrate and 
foam solution shall be tested for uniform corrosion. 

5.5.1.1 Three coupons each of 2024-T3 aluminum and 4130 
steel shall be tested to the conditions specified in 5.5.1.4. 

5.5.1.2 Tlu-ee coupons ofbra5s (65 percent Cu and 35 percent 
Zn) shall be tested to the conditions specified in 5 .5.1.4(4) . 

5.5.1.3 If the foam concentrate or foam solution is used in 
helicopters equipped with fixed tanks or if the concentrate is 
contained on b oard the helicopter, three coupons of AZ31B 
magnesium shall be tested to the conditions specified in 
5.5.1.4. 

5.5.1.4 The following condition(s) shall be tested as required 
by 5.5.1.1 through 5.5.1.3: 

( 1) Total immersion at 21 oc ± 2°C (70°F ± 3°F) 
(2) Total immersion at 49°C ± 2°C (1200F ± 3°F) 
(3) Partial immersion at 21 oc ± 2°C (70°F ± 3°F) 
(4) Partial immersion at 49°C ± 2°C (120°F ± 3°F) 

5.5.1.5* Each coupon shall have a nominal size as shown in 
either of the following and shall be engraved with a unique 
identification code: 

(1) The coupon shall be 1 in. x 4 in. x Ys in . with a !)1]6 in. hole 
located Y2 in. from one end and centered from each side 
as shown in Figure 5.5.1.5. 

(2) The coupon shall be 25 mm x 102 mm x 3 mm with an 
8 mm hole located 12.5 mm fi-om one end and centered 
from each side as shown in Figure 5.5.1.5. 

Table 5.5.1.7.3 Procedures for Cleaning Corrosion Coupons 

Immersion 

3mm ~102mm(4in.) 
, ~'h 1in.) 8 mm (5;\s in.) 

-+j r- hole 

~~I '1-Ef 
FIGURE 5.5.1.5 Test Coupon. 

12.5 mm 
( 1/2 in.) 

5.5.1.6 Each coupon shall be measured to the nearest 
0.01 mm (0.0004 in. ) in each of the three d imensions. 

5.5.1.7* Cleaning and Conditioning. 

5.5.1.7.1 Immediately prior to use, each coupon shall be 
degt-eased using an all-purpose liquid cleaner and shall be 
rinsed in tap water. 

5.5.1.7.2 Contamination, including contact with bare skin, of 
the degreased coupon shall be avoided. 

5.5.1.7.3 The coupons then shall be cleaned chemically as 
described in Table 5.5.1.7.3, r insed in deionized or distilled 
\'later, wiped with clean lint-free toweling, and dried at 55°C 
± 3°C (130°F ± 5°F) for 15 to 30 minutes. 

5.5.1.7.4 After the coupons are cooled to room temperature 
in a desiccatot~ they shall be weighed to an accuracy of 0.1 mg 
(3.5 x 10·6 oz) and used immediately. 

5.5.1.8 Test Procedure. 

5.5.1.8.1 Each 1 L (32 oz) wide-mouth, su-aight-sided glass j ar 
shall contain 800 mL (27 oz) of liquid for total immersion tests 
or 400 mL (13.5 oz) of liquid for partial immersion tests. 

Time Solution 
Alloy Cleaning Solution* 

Aluminum 70% HN03 

Brass 15-20% HCI 

Steel 50 g SnCI + 20 g SbCI3 in 
1 Leone HCI 

Magnesium 15 g Cr0 3 + 1 g Ag2Cr04 

in 84 mL deionized or 
distilled H 20 

(minutes) Temperature 

2-3 Room temperature 

2-3 Room temperature 

3-5 Ice bath 

15 Boiling water bath 

Remarks 

Lightly scrub using nonmetallic brush or scrub 
pad after immersio n. If the corrosion film 
t·esists cleaning with the HN03, a lternate with 
10-minute immersion in a solution that 
contains 2 g Cr03 and 5 g H3PO., in 93 mL of 
80°C to 85°C (175°F to 185°F) deion ized or 
distilled water. 

Lightly scrub using nonmetallic brush or scrub 
pad after immersion. A rubber stop pet-, [scour 
padl or equivalent, nonmetallic scoure t·, ot­
scrubber can be used to scrub coupons with 
hard or severe coating. 

*Discard cleaning solutions when changing from one product to another and as the cleaning solutions become discolored. Use fi-esh chemical to 
clean each magnesium coupon. Exercise care to prevent cross-contamination . 
Source: NACE TM0169, StandmYl Guide for Laboratory• Immersion Conosion Testing of Metals. 
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5.5.1.8.2 One test coupon shall be suspended in each jar in 
such a way that the coupon does not touch the sides or bottom 
of the jat~ using a length of braided 8 kg to 9 kg (18 lb to 20 I b) 
test Dacron fishing line. 

5.5.1.8.3 For total immersion tests, the coupon shall be 
completely covered with liquid. 

5.5.1.8.4 For partial immersion test~, the coupon shall be 
suspended so that one-half its length is immersed in the liquid 
and one-half its length is exposed to the vapor space above the 
liquid. 

5.5.1.8.5* Each jar shall be closed with a vinyl-lined Bakelite 
screw cap that has been firmly hand-tightened, labeled with 
coupon identification and starting date, and placed in the test 
chamber. 

5.5.1.8.6 The jars containing the test samples shall be stored 
undisturbed at the controlled temperatures defined in 5.5.1.4 
for 90 days. 

5.5.1.8.7 At the end of the 90-day test, the coupons shall be 
removed from the liquid and rinsed under running tap water 
to remove loosely attached corrosion pmducts and test solu­
tion . If necessaty, the coupons shall be scmbbed lightly with a 
toothbrush or other nonmetallic brush to aid in removing 
scale. 

5.5.1.8.8 Following the procedures of 5.5.1.8.7, the coupons 
shall be cleaned chemically in accordance with Table 5.5.1.7.3, 
t-insed in deionized or distilled water, wiped with clean lint-fi-ee 
toweling, and dried at 55°C ± 3oC (1300F ± 5°F) for 15 to 
30 m inutes. 

5.5.1.8.9 A clean, unexposed coupon of known weight that is 
to serve as a control for weight loss during cleaning shall be 
cleaned in the same manner. 

5.5.1.8.10 Following the procedures of 5.5 .1.8.8 and 5.5.1.8.9, 
the test coupons shall be cooled to room temperature and the 
final weight of each coupon determined to the nearest 0.1 mg 
(3.5 x 10-6 oz) . 

5.5.1.9 Test Results. 

5.5.1.9.1 The corrosion rate, C, in milli-inches per year (MPY), 
shall be calculated for each sample using the equation below, 
in accordance with NACE TM0169, StandaTd Guide for Lab&rat01)' 
Immenion CO'I"rosion Testing of Metals. 

where: 

C = ML x 534.57 
SAxl!.l'xMD 

C = cormsion rate (milli-inches per year) 
ML = mass loss (mg) 
SA = surface area (in.2) 

ET = exposure time (hours) 
MD= metal density (g/cm3 ) 

[5.5.1.9.1] 

CAUTION: Be sure all measurements are converted to the 
units shown above prior to performing the calculation. 
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5.5.1.9.2 The alloy densities in Table 5.5.1.9.2 shall be used in 
the calculation of the corrosion rate. 

5.5.1.9.3 The results of replicate tests shall be averaged and 
the results reported to the nearest 0.1 milli-inch per year. 

5.5.2 Intergranular Corrosion Test. The foam solution shall 
b e tested for intergranular corrosion according to the fo llow­
ing procedures: 

(1) One coupon for each immersion condition and tempera­
ture that is used in the 90-day weight loss tests on the 
specified alloys shall be sliced as shown in Figure 5.5.2, 
and mounted in accordance with ASTM E3, Standm·d 
Guide for Prepamtion of Metallographic Specimens. 

(2) The coupon shall be polished to 0.3f1m alumina finish. 
(3) The aluminum coupon shall be etched with Keller's 

reagent; the magnesium coupon shall be etched with 
NitaJ reagent, in accordance with ASTM E407, Standard 
Pmctice for Microetching Metals and Alloys. 

( 4) The coupon shall be examined at a magnificat ion of 500x 
on both the transverse and longitudinal cross-sections as 
shown in Figure 5.5.2. 

5.5.3 Nonmetallic Materials Compatibility Test. 

5.5.3.1 Preparation. Unused samples of each nonmetallic 
material to be tested shall be cut into coupons with a nominal 
size of 13 mm x 76 mm x 3 mm (~ in. x 3.0 in. x Ys in .) and 
tested according to the following procedures: 

(1) A wide-mouth bottle of nominal 1 L or 1 qt volume shall 
be used as the test container. 

(2) The volume of each test coupon shall be m easured as 
specified in 5.5.3.5.1 and shall be recorded. 

(3) The hardness of each test coupon shall be measured as 
specified in 5.5.3.6.1 and shall be recorded. 

Table 5.5.1.9.2 Alloy Densities 

Alloy 

2024-T3 aluminum 
4130 steel 
UNS C27000 Brass (65% Cu, 

35% Zn) 
AZ31B magnesium 

2.77 
7.86 
8.47 

1.77 

Density 

~+-----102 mm (4 in.)----~ 
Bmm 
(5;\s in.) 
hole 

oz/ in.3 

1.60 
4.54 
4.90 

1.02 

I 
Transverse 
cross-section 

Discard shaded Longitudinal 12.5 mm 
portion cross-section (Y2 in.) 

FIGURE 5.5.2 Intergranular Corrosion Coupon. 
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5.5.3.2 Exposure. The samples prepared according to 5.3.3.1 
shall be exposed to the text concentrate ot· test solution accord­
ing to the following procedures: 

(1) The container shal l be filled with 800 mL (27 oz) of the 
test concenu·ate or test solution. 

(2) T hree coupons of the same test material shall be suspen­
ded in a single container such that they are totally 
immersed and not touching each other or the jar. 

(3) T he test container shall be loosely covered to minimize 
liquid evaporation and shall be maintained at room 
temperature [approximately 21 oc (70°F)] during the 
test. 

(4) T he test coupons shall be immersed for 16 consecutive 
hours in the concenu·ate or solution, and then removed 
from the concentrate or solution (without wiping, rins­
ing, or drying) and suspended in the air without contact 
with any surface for 8 consecutive hours during each 24-
hour period. 

(5) During the weekends, the sample sh all be permitted to 
remain in the solution. 

(6) T he immersion cycles shall be repeated until the sample 
has been subjected to 20 cycles. 

(7) Any lost concentrate or solution shall be replenished 
during the test period so that the sample is totally 
immersed. 

(8) At the end of the test period, each coupon shall be rinsed 
and wiped with a disposable, lint-free tissue. 

(9) The volume and hardness of each coupon shall be deter­
mined on the same day that exposure ends. 

5.5.3.3 Calculation of Change. 

(1) T he change in volume and hardness of each coupon shall 
be determined in accordance with 5.5.3.5 and 5.5.3.6. 

(2) If either the hardness or volume of a test coupon exceeds 
the al lowable variation, they shall both be determined 
again 24 hours later, and the results recalculated. 

5.5.3.4 Rep orting Results. For each test material, the set of 
mea~urement~ giving the results showing the least change shall 
be reported. 

5.5.3.5 Volume Test. 

5.5.3.5.1 The volume of each test coupon shall be calculated 
from the measurements of each dimension or by means of 
liquid displacement and shall be recorded to the nearest cubic 
centimeter. 

5.5.3.5.2 The change in volume shal l be calculated by 
subtracting d1e final value from the initial value. 

5.5.3.5.3 The average volume change for the three coupons of 
each material shall be reported. 

5.5.3.6 Hardness Test. 

5.5.3.6.1 The hardness of the samples shall be determined in 
accordance with Methods 3021 and 3025 of Federal Test Stand­
ard No. 601, Rubber: Sampling and Testing. 

5.5.3.6.1.1 A Shore D gauge shall be used for fiberglass and 
h igh-density polyethylene. 

5.5.3.6.1.2 A Shore A2 gauge shall be used for aU other mate­
rials specified in 4.2.3.2.2 and 4.3 .4.3.2. 

5.5.3.6.2 The hardness of each sample shall be recorded. 

5.5.3.6.3 The percent change in hardness sha ll be calculated 
as follows: 

[5.5.3.6.3] 

initial h ardness- fina l hardness 
10

() h 
------------X =percent c ange 

initial hat·dness 

5.5.3.6.4 T he average hardness change for the three coupons 
of each material shall be reported. 

Chapter 6 Class A Fire Extinguishment Tests 

6.1 General. Products listed for use on Class A fires shall pass 
all the fire tests specified in this chapter. [18:6.11 

6.2 Wood Crib Fire Test. 

6.2.1 T he ability of a wetting agent solution to extinguish 
wood crib fires shal l be determined with the solution prepared 
at the minimum concentration specified for use by the manu­
facturer. [18:6.2.1 ) 

6.2. 2 Tests shall be conducted according to the procedu res 
detailed in this section and UL 711 CAN/ ULC S508, Rating and 
Fire 1/>.sting of Fin! Extinguishers, for Class A fires utilizing a 3-A 
wood crib. [18:6.2.21 

6.2.3 T he solution shall be applied with a nominal 9.5 L 
(2.5 gal) listed 2-A rated water extinguisher. [18:6.2.3) 

6.3 Deep-Seated Frre Test. 

6.3.1 Wetting agent solu tions shall extinguish deep-seated 
cotton fires and exh ibit less runoff dun water when tested in 
accordance with 6.3.2 and 6.3.3. [18:6.3.1] 

6.3.2 Tests shall be conducted three times with plain water 
and three times with the wetting age nt solution prepared at the 
manufacturer's recommended concentrations. [18:6.3.2 ) 

6. 3.3 T he tests shall be conducted usi ng a cylindrical basket of 
perforated sheet steel, 114 mm (4~ in .) in diameter and 
178 rnm (7 in .) h igh, and gi nned cotton weigh ing 100 g 
(3.5 oz) shall be used and the test conducted as follows: 

(1) Stuff 50 g (1.75 oz) of cotton into the bottom half of the 
basket. 

(2) Heat a steel rod 35 mm (1.38 in.) in diameter and 33 mm 
(1.3 in .) long to 593oC (11 00°F). 

(3) Place the rod on the cotton in the basket. 
(4) Immediately insert 50 g (1.75 oz) of cotton into the 

basket on top of the rod. 
(5) Pour 250 mL (8.5 fl oz) of test liquid (\vater or wetti ng 

agent solution) onto the cotton and catch the runoff in a 
pan placed below the basket. 

(6) Measure and record the volume of runoff. 
[18:6.3.3] 

6.4 Wood Fiberboard P enetration. 

6.4.1 Wetting agent solutions shall extingu ish wood fiber­
board fires and exhibit less nmoff and weight loss than water 
when tested in accordance wid1 6.4.2 and 6.4.3. [18:6.4.1] 

6.4.2 Tests shall be conducted duee times with plain water 
and three times with the wetting agent solution prepared at the 
manufacturer's recommended concentrations. (18:6.4.21 
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6.4.3 Penetration tests shall be conducted as follows: 

(1) Weigh fiber insulation board squares measuring 305 mm 
x 305 mm x 13 mm (12 in. x 12 in. x ~ in .) and place 
them on a wire gt-id. 

(2) Expose each insulating board sample to an alcohol flame 
from a burning pan that is placed immediately below the 
sample board. 

(3) Expose the flame to the board for 1 'X minutes 
(1 05 seconds) . 

(4) Remove the fuel pan and place a clean, dry pan under 
the board to collect the water or agent runoff. 

(5) Spray 250 mL (8.5 fl oz) of test liquid (water or wetting 
agent solution) on the upper surface of the insulation 
board using a small sprinkler bottle. 

(6) Place pans underneath the board to catch any runoff that 
occurs. 

(7) Measure and record the volume of runoff. 
(8) Dry and weigh the boards and calculate the weight loss. 
[18:6.4.31 

Annex A Explanatory Material 

Annex A is not a pa·rt of the 1-equirements of this NFPA document hut is 
included for informational pwposes only. This annex contains e>.plan­
atmy matm-ial, numbered to em-respond with the applicable text para­
graphs. 

A. I. I Class A foam solutions are generally used at concentra­
tions in the range of 0.1 percent to 1.0 pet-cent, and testing 
over this range of concenu-ations is required by this standard. 
However, situations can occur when either lower- or higher­
concentration solutions would be more effective. For example, 
Class A foam solutions lower than 0.1 percent concentration 
can, in some cases, be as effective as higher concentrations in 
wetting and peneu·ating into deep-seated fires. Also, concentra­
tions higher than 1.0 percent can have benefits in some situa­
tions. See NFPA 1145. 

A.l.2 When evaluating health, safety, and enviromnental 
concerns of fire-fighting chemicals, there are numerous aspects 
that need to be considered, not all of which are addressed by 
the testing included in this docmnent. To address the varied 
concerns of these types of products, there is a need to develop 
fire testing. 

Of particular concern with t-espect to these products is fire 
performance, which has been evaluated w1der various research 
programs. The results of such research suggest that concerns 
related to resistance to ign ition and suppression ability of the 
solutions and foams need ftu-ther evaluation . Research to 
develop reproducible testing procedures continues. 

A.3.2.1 Authority Having Jurisdiction (AHJ) . The phrase 
"authority having jurisdiction," or its acronym AHJ, is used in 
NFPA documents in a broad manner, since jurisdictions and 
approval agencies vary, as do their responsibilities. V\1here 
public safety is primat)', the authority having jurisdiction may 
be a federal, state, local, or other regional department or indi­
vidual such as a fire chief; fire marshal; chief of a fire pt·even­
tion bw-eau, labor department, or health deparuuent; building 
official; electrical inspector; o r others having statutory author­
ity. For insurance purposes, an insurance inspection depart­
ment, rating bureau, or other insurance company 
representative may be the authority having jurisdiction. In 
many circumstances, the property owner or his ot· her designa­
ted agent assumes the role of the authority having jurisdiction; 
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at government installations, the commanding officer or depart­
mental official may be the authority havingjut-isdiction. 

A.3.3.12 Foam Concentrate. Class A foam concenu-ates, 
where mixed with water at concentrations in the range of 
0.1 percent to 1.0 percent by volume, pt-oduce an a rray of foam 
solutions and foams. Such foam solutions and foams are used 
for a variety of situations that are encountered when fighting 
fires in Class A fuels. Fires in Class A ftte ls occur in an infinite 
number of configurations tl1at are affected by fuel types, 
amounts, and geomeu-ies. Class A foam concentrates are used 
in applications for flame knockdown, overhaul or mop-up, and 
fuel pretreatment. Because of the diversity of applications, the 
foam solution and foam should be varied over a range of 
performance characteristics . Those who use foam need to be 
knowledgeable of and proficient in the conditions of prepara­
tion and application that are most suitable to each fire situa­
tion. 

Foam solutions prepared at the lower end of their recom­
mended concenu-ation range can be used as wetting agents on 
Class A fuels . F01- more information, see NFPA 1145. 

Types of systems for producing Class A fire-fighting foam are 
as follows: 

(1) Compressed air foam system (CAFS), from which foam is 
produced by injecting air or n itrogen into the foam solu­
tion ahead of tile nozzle . The expansion ratio depends on 
mix ratio, air/ foam solution ratio, and hose and nozzle 
selection. 

(2) Air-aspirating foam nozzle from whi ch foam is produced 
by enu-aining and mixing air with the foam solution at 
the nozzle. The expansion ratio depends on mix ratio, 
nozzle selection, and operating pt-essure . 

(3) Conventional nozzles that are not specifically designed 
for the production of foam but that are able to produce 
foam by enu·aining and mixing ait- with the foam solution 
after discharge from the nozzle . The expansion ratio is 
generally low and depends on mix ratio and application 
technique. 

(4) Fixed- and rotor-win g aircraft from which foam is 
produced by cascading foam solution through the a ir. 
The expansion ratio depends on drop speed, drop 
height, and mix ratio. 

Referenced information on each of these foam development 
and application methods is provided in Annex B. 

The foam bubbles and the solution that drains from them 
attach to and penetrate Class A fuels due to the reduced 
surface tension impaned to the watet· by tile foam concenu·ate. 
The bubbles hold moisture and release it as the foam breaks 
down, prolonging the time the m oisture is in contact with the 
fue l. V\1here applied in adequate quantities, the foam excludes 
air from the fuel-a ir interface; envelops combustible vapors; 
and resists disruption due to wind, heat, and flame. 

A.3.3.15 Laboratory Fresh Water. Water meeting the defini­
tions of hard water and soft water can be prepared using the 
method shown in Table A3.3.1 5 as defined in ASTM E729, 
Standard Guide fm· Conducting Acute 1oxicity 1ests on Test Materials 
with Fishes, Macroinvertehmtes, and Amphibians. 

A.3.3.20 Safely Data Sheet (SDS). SDS is a component of the 
Globally Harmonized System of Classification and Labeli ng of 
Chemicals (GHS) and replaces the term material safety data 
sheet (MSDS) . GHS is an internationa lly agreed-upon system, 
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Table A.3.3.15 Preparing Laboratory Fresh Water All personnel involved in handling, mixmg, and applying 

Soft Water Hard Water 

Sodium bicarbonate 48mg 192 mg 
Calcium sulfate, 30mg 120mg 

dihydrate 
Magnesium sulfate 30mg 120mg 
Potassium chloride 2 mg S mg 

Notes: 
(l) Add the listed quantities of the specified chemicals to a !-liter 
vo lumetric flask. 
(2) Dilute to the mark with deionized water. 
(3) Mix well to ensure all chemicals are dissolved. 
Source: Table 1 of ASTM E729, Standanl Guide for Conducting Acute 

Toxicity Tes/s on Test Materials with Fishes, Macroinvertebmles, and 
Amphibians. 

created by the United Nations in 1992. It replaces the various 
classification and labeling standards used in different counu·ies 
by using consistent criteria on a g lobal level. It supersedes the 
r·elevant Emopean Union (EU) system, which has implemen­
ted the GHS into EU law as the Classification, Labelling and 
Packaging (CLP) Regulation , and United States Occupational 
Safety and Health Administration (OSHA) standards. The SDS 
requires more information than MSDS regulations and 
provides a standardized structure for presenting the required 
information. [472, 2018] 

A.4.1.1 Product brands and types of foam concentrate are not 
necessarily compatible. Tanks or containers that hold concen­
trate should be flushed and d.nsed before adding another 
brand or type of concenu·ate . Advice from the manufacturer(s) 
should be obtained before mixing different concentrates. 

A.4.2.1 The handling, mixing, and application of foam 
concentrate should follow specific operational procedures to 
protect the water source and to provide safety in the workplace . 
Secondary containment devices such as be1·ms should be used 
to isolate potential foam concenu·ate spills from the aquatic 
environment. 

The following procedures should be used where Class A fli·e 
suppressant foams are mixed and applied: 

(1) Fire apparatus tanks should not leak, and operators 
should use appropriate methods and equipment to avoid 
overflow spills and discharge hose spills when filling the 
tanks. 

(2) Helicopter buckets and fixed tank systems should be 
filled using a closed, portable, concentrate containe r with 
a long spout, an onboard injection system, or a similar 
device to prevent splashes and concentrate spills. 

(3) Portable tanks or sumps that are used to premix solution 
or to fill application vehicles should be located at least 
30 m (100 ft) from bodies of water. Mixing operations 
should be conducted in such a manner as to avoid spill­
ing foam concentrate or foam solution. Spillage should 
not enter drainage systems that empty into fish habitats 
or waterways that flow into fish-inhabited water. 

(4) All aerial applications should be conducted so that foam 
solution does not come closer than 91.4 m (300 ft) to 
bodies of water. 

Informational references on foam applications are pwvided 
in Annex B. 

foam concentrate and foam solutions should be u·ained in the 
recommended procedLLres that address occupational safety and 
health and environmental impact. All personnel should follow 
the manufacturer's recommendations on the product label and 
safety data sheet (SDS) . 

Contact with concentrate should be avoided due to its 
tendency to irritate skin and eyes. Thoro ugh washing of the 
affected area is recommended as soon as possible after contact 
with concentrate. Clothing that is wetted with concentrate 
should be changed and washed befme reuse. 

As a minimum, personnel who handle foam concentrate 
should wear impermeable g loves and eye protection. Skin or 
eyes that come in contact with concenu·ate should be rinsed 
and washed immediately. Large amounts of potable or reasonac 
bly clear \vater should be available on site for such purposes. 
Personnel should avoid ingesting concentrate . An individual 
who has ingested concentrate should be examined by a doctor 
as soon as possible. 

Users of Class A foam p1·oducts should ensure that the 
following conditions are met: 

(1) An SDS should be available at a location in the workplace 
that a llows examination by the workers. 

(2) Foam concentrate sh ould not be used at a workplace 
unless a product label and an SDS are provided and 
worker instruction and training have been completed. 

(3) Labels and SDSs should be available in English and other 
languages as prescribed by the autho1·ity having jurisdic­
tion. 

(4) Every container in th e workplace that contains foam 
concentrate should be labeled and sh ould remain labeled 
in the prescribed manner. 

(5) Prescribed safe-handling equipment should be provided, 
should be in proper repair, and sh ould be used at the 
workplace. 

Additional information on safety is included in the U.S.D.A. 
Forest Service's "Human Health Risk A~sessment: Wildland 
Fire-Fighting Chemicals," and "Ecological Risk Assessment: 
Wildland Fire-Fighting Chemicals." 

A.4.2.2.1 The purpose of the stabili ty 1·equirement is to ensure 
that the foam concenu·ate has a useful shelf life . However, 
because it is impractical to test every potential storage circum­
stance, it is possible that stability pmblems will occur. 

Foam concentrate should be stored in sealed containers to 
avoid evaporation of solvents that are necessary for the stability 
of the concenu·ate. Instability of the product can 1·esult in 
malfunction of the proportioning and dispensing equipment. 

A.4.2.2.3 Miscibility relates to the ease of mixing foam concen­
trate and water to form homogeneous foam solutions, that is, a 
foam solution that contains the desired mix ratio of compo­
nent5 in all portions thereof and that consequently performs 
unifo1·mly. Unde1· some conditions, opalescence (turbidity) can 
occur when the concentrate and water are mixed. 

Opalescence is not necessarily related to miscibility, provided 
the foam solution is homogeneous. Miscibility is measured at 
different temperatures because the viscosity and the miscibility 
of the foam concenu·ate can be affected by both its tempera­
ture and d1e temperature of the water with which it is being 
mixed. Variations in viscosity, in turn, can affect the ability to 
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achieve a uniform foam solution. Warming the concentrate to 
betw·een 15.6°C (60°F) and 21 oc (70°F) prior to mixing it with 
\vater can improve its miscibility. 

Foam concentrates should be chosen that are miscible in the 
\vater available for use in the preparation of foam solutions. For 
example, if sea water is frequently used in fire-fighting opera­
tions, a product that is compatible with sea \vater should be 
used. 

A-4.2.2.4 The pour point of a liquid is the lowest temperature 
at which it flows. The pour point of Class A foam concentrates 
is measured to demonstrate the changes in the flow characteris­
tics of the product that occur with changes in temperature . 
The pour point test procedure can be used to measure the 
impact of temperanu·e on ability to flow. It should be recog­
nized, however, that the rate of flow of the conceno·ate at the 
measured pour point is not necessarily adequate for use in 
many proportioning and transport systems. 

A.4.2.3 Foam concentrate can cause corrosion of metal surfa­
ces. Corrosion requirements exist for several commonly used 
metals. Foam concentrate should be stored in its original 
container. The foam manufacnu·er should be consulted regard­
ing materials compatibility if the concentrate is to be stored in 
other than the original container. 

Coatings, such as paints and galvanized surfaces, adhesives, 
sealants, and lubricants should be evaluated, and those that 
t·eact with foam conceno·ate should not be used where contact 
berw-een the rw-o is likely. 

Foam conceno·ate is capable of passing through openings 
that are too small for water. TI1erefore, all joints, seams, or 
connections that are conceivably subject to leakage (e.g., valve 
packing, retainers, bushings, threaded joints, and screw 
unions) should be carefully examined. 

A.4.2.3.1 Corrosion induced by fire chemicals in ground and 
aerial delivery system equipment has been a problem since the 
begirming of wildland fit·e chemicals programs. The corrosive 
effects of fire suppression chemicals (primarily fire retardants, 
although studies also included a number of foams) have been 
tested on metals commonly used in equipment since the early 
1960s. The results showed that the chemicals could be cot-ro­
sive in varying degrees, from failures within a few days to only 
small pits after a year's time, depending on the chemical-metal 
combination and the type of exposures examined. 

An examination of fire suppression equipment, including 
aircraft, after several seasons of use of a variety of chemicals led 
wildland fire management agencies to recommend alloys for 
construction of application equipment, use of protective coat­
ings, and housekeeping practices in addition to methods of 
testing for new suppression chemicals. By the early 1970s, these 
same agencies outlined performance requirements and test 
methods for use in fire suppression chemical standards and 
specifications. In 1974, the U.S.D.A. Forest Service cono·acted 
to assess the corrosion effects of wildland fire chemicals on 
storage, mixing, and application equipment to determine 
corrosion rates on critical alloys, correlate findings to actual 
field damage, and recommend methods of reducing corrosion 
effects. Special emphasis was placed on aerial delivery systems 
because of the potential risk of cataso·ophic failure of aircraft 
component~ exposed to the wildland fire chemicals. Results of 
these and following studies provided guidance for use and 
performance requirements for corrosion reduction in Forest 
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Service specifications and standards and have been in use for 
many years. They have been adopted for use by numerous 
agencies in the United States and internationally. These 
requirements were also adapted by NFPA in 1989 in the first 
"Standard on Fire Fighting Foam Chemicals for Class A Fuels 
in Rural, Suburban, and Vegetated Areas" and in subsequent 
editions [NFPA 298 (withdrawn and incorporated into 
NFPA 1143) and NFPA 11 50] . 

A.4.2.3.2 Tests for compatibility with nonmetallic materials 
can be conducted on samples removed from unused parts that 
are consttucted of nonmetallic materials of defined composi­
tion. Given the variability of nonmetallic material composition, 
such tests are useful but do not provide assurance of nonmetal­
lic material compatibili ty. Changes in test results can occur due 
to variations in the constituent components of the material 
even though the finished material meets specification. The 
norunetallic compatibility tests required in this standard do not 
take into account any degrading effects of temperature, aging, 
or ultraviolet or infrared exposure conditions that are known 
to exist. 

Foam concentrates and solutions come into contact with a 
broad range of nonmetallic materials. All such materials are 
not included in the list of those tested in this standard. The 
materials that are included are generally representative of 
those that are encountered in foam-proportioning and foam­
handling systems. It is t·ecommended that the foam concen­
trate manufacturer be contacted for information o n specific 
materials . 

A-4.2.4.1 Regulations for packaging and shipping are estab­
lished by government or international agencies such as U.S. 
Department of Transportation, Transport Canada, the United 
Nations, and lATA (International Air Transpon Association). 

A.4.3 Freshly prepared foam solutions should be used for all 
laboratory testing, unless otherwise specified in the test 
method. Foam solutions stored for prolonged periods of time 
will degrade, resulting in reduced wetting and foaming. 

A.4.3.1 SeeA.4.2.1 andA.l.l. 

A-4.3.3 The foam expansion ratio and drain time control 
where and how fast the foam solution is released to the fuel. To 
obtain the desired foam for the application, the fire fighter 
needs to determine ( 1) the mix ratio, (2) the application tech­
nique, (3) the type of foam-generating hard\vare, and/ or (4) 
the operating pressure of the foam-generating system. 

The mix ratio affects physical properties such as the quantity 
and characteristics of the foam solution obtained. Mix ratios in 
the range of 0.1 percent to 1.0 percent foam solutions exhibi t 
reduced sm·face tension values compared to water, resulting in 
improved spreading and improved wetting of the fue l. 

The mix ratio also has an im pact on the characteristics of the 
foam. Depending on the foam-generating system, d ifferent mix 
ratios are frequently necessary to produce desired foam charac­
teristics. For additional information, refer to NFPA 1145. 

A.4.3.3.2 For additional information, refer to NFPA 1145 and 
A5.4.8. 

A.4.3.4 Generally, foam solutions have a cleansing action. 
Some can affect or inte t·act with substances tl1at normally 
protect against corrosion or lubricate metals. Such substances 
include natural oxides, grease, oil, pa in t, and other protective 
coatings. 
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Foam solutions can cause corrosion of metal surfaces. CmTo­
sion requi1·ements exist for several commonly used metals. Stor­
age of foam solutions in containers other than those 
consUIJcted of tested materials should be avoided. The foam 
manufacturer should be consulted regarding compatibility of 
materials. 

Coatings, su ch as paints and galvanized surfaces, adhesives, 
sealants, and lubricants, sh ould be evaluated, and those that 
react with foam solution should not be used where contact 
between the two is likely. If nonmetallic materials are used with 
foam solution, such materials should be tested in accm·dance 
with 5.5.3. 

Foam solution is capable of passing through openings that 
are too small for water. Therefm-e, all joints, seams, or connec­
tions that are conceivably subject to leakage (e.g., valve pack­
ing, retaine rs, bushings, threaded joints, and screw unions) 
should be carefully examined. 

A.4.3.4.3 The discussion in A.4.2 .3.2 applies and should be 
reviewed. 

A.5.2.1.1 A Waring Blender model 18BL93 or equivalent will 
meet this requirement. Routine assessment of ble nder 
performance should be conducted at least annually. 

A.5.2.3.1.1 Allow sufficient time fix the ,-adiant heat panel to 
heat up in order to provide the desired stable heat flux prior to 
conducting the test. 

A.5.2.3.1.4 Ignition for untreated subsu-ate typically occurs 75 
to 95 seconds after initial exposure. 

A.5.2.3.3.3 Three test panels are stacked within the sample 
holdec The top panel will be subjected to the heat source. The 
two panels serving as backing material are selected from pieces 
of T1-11 that have grooves from the tongue and groove finish . 
These panels can be used over and over again. The middle 
piece of T1-ll can also be used many times but should be 
allowed to dry betw·een uses. 

A.5.2.3.3.6 If there is a choice on the electronic moisture 
meter, the setting for Douglas fir shall be used . 

A.5.2.3.4.1 When the sample holder is in place in the LIFT 
apparatus the micro-grooves should be in a vertical orientation. 
This will place the primary groove of the tongue and groove 
siding in a horizontal orientation. 

A.5.2.3.5.1 If all of the test product cannot be contained in 
the sample b ox, estimate and record the volume applied. 

A.5.2.3.6.5 Ignition of untreated substrate typically occurs 75 
to 95 seconds after exposure . Ignition of plain water-treated 
substrate typically occurs 100 to 145 seconds after exposure. 
Ignition of foam-treated subsu-ate typically occurs 110 to 
600 seconds after exposure, depending on d1e concentration 
and pre-exposure soak time. 

A.5.2.3.6. 7 When ignition o ccurs, the back of the panel might 
be charred so that identification is not possible. Sample identi­
fication verification should a lways be done prior to initiation of 
the test. 

A.5.3.3 The use of foam dming fire-fighting operations typi­
cally moves from site to site, depending on fire activity. Envi­
ronmental releases are likely to be infrequent at a given 
location. The test method for determining biodegradability was 
selected to reflect this fact. The test method uses a fresh bac te-

1150..19 

rial culmre that has not been previously exposed to the test 
product, and the test period has been inc reased to 42 days, as 
allowed by OPPTS 835.3110, "Ready Biodegradabil ity," to a llow 
time for the bacteria to adjust to the foam concentrate . The 
test measw·es the susceptibility of the product to decomposi­
tion under laboratory conditions and is not necessarily identi­
cal to the rate of breakdown in the environment. 

A.5.4.2(1) The results achieved are specific to rotating spindle 
type viscometers, su ch as a Brookfield viscometer. Irrespec tive 
of the manufacturer of the particular instrument, it should be 
calib1·ated per the manufacturer's instructions using traceable 
viscosity standards. 

A.5.4.3.1 One example of a case where an alternative test 
method might be used is whe n the viscosity is too low to 
produce meaningful results. 

A.5.4.8 Class A foams are characterized by expansion ratio, 
drain time, and appearance . Class A foams can have signifi­
cantly differing fire suppression and exposure protection capa­
bilities, depending on these properties. It is important to be 
able to identify the type of foam that is produced on the basis 
of its appearance and to understand which type of foam is 
needed for a given fire . Class A foams are generally wet, fluid, 
or dry, as described h e re and depicted in Figure A.5.4.8.l. 

(1) Vlet foam can have a range from an unexpanded solution 
with a 25 percent drain time of 0 seconds to a wateq mass 
of large and small bubbles that can have an expansion 
ratio of up to 6 and a 25 percent drain time of less than 
30 seconds. Wet foam can be used f01· direct and indirect 
fire attack. Wet foam is well suited for quickly penetrating 
and wetting fuels, making it an ideal mop-up (overhaul) 
tool. 

(2) Fluid foams have an appearance that is simila r to wateq 
shavi ng cream with smaller and more-uniform bubbles 
than wet foam. Expansion ratios are typically in the range 
of 5 to 10, v.rith 25 pe rcent drain times that are typically 
less than 90 seconds. Fluid foams can be used for direct 
and indirect fi1·e attack and fo,- mop-up (overhaul) where 
blanke ting is desired. They a lso can b e used to coat hori­
zontal and vertical fue l surfaces to provide cooling fo r 
suppression. 

(3) Dry or stiff foams have an appearance similar to shavi ng 
cream and expansion ratios greater than 10 and 
25 percent d1·ain times greater than those of fluid foams. 
Dry or stiff foams contain a large volume of a ir and are 
well suited for exposure protection, especially on vertical 
and invened surfaces. 

It should be understood tl1at C lass A foams depend entirely 
on their contained water for fire suppression. W'et and fluid 
foams contain more water per unit volume than dry foams and 
are consequently more effective in fire suppression . However, 
dq foams, which contain the least amount of water per unit 
volume, can be more approp1·iate where used for exposure 
protection. 

A.5.4.8.1 This test method was developed to provide the user 
or laboratory with a m eans of detennining the foaming 
performance of foam solutions. The test a llows the user to 
examine any effects of different types of water or any effects of 
storage time or conditions on the foaming ability of foam solu­
tions. The user should n ote d1at, in practice, foam expansion 
ratios are dependent on mix ratio, water quality, and the system 
used to generate the foam. For fi eld evalua tion, it might be 
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desirable to conduct this test using water that is available locally 
fot· fire fighting. Increasing the mix ratio can be necessary to 
generate the desired foam consistency where consistency is 
affected by poor water quality, cold water, or degradation of 
concentrate or solution. 

'1\lh.en the test is conducted, the grad uated cylinder should 
be shaken in the manner shown in Figure A.5.4.8.1. The stop­
per is placed in the graduated cylindet· and held in place with 
the thumb, as illustrated. The cylinder is then shaken vigo­
rously in a 90-degree arc until all the liquid is incorporated in 
the foam suucture. 

A.5.5.1.5 Coupons can be obtained from Corrosion Test 
Supplies Inc., 18818 Highway 22, Maurepas, LA 70449, or other 
suppliet·s of cotTosion test coupons. Coupons from other 
suppliers might produce different results. 

A.5.5.1. 7 The coupon cleaning reagents can be particularly 
hazardous. Fot· the hazards associated with each, personnel 
should refer to the appropriate safety data sheet (SDS) . 
Personal protective equipment (eye glasses and/or goggles, a 
chemical apt·on, and appt·opriate protective gloves) should be 
worn when handling all of them. ln addition, they should be 
used in a forced-draft laboratory hood. 

It should be noted that reproductive effects have been 
observed in laboratory animals tested with antimony trichloride 
(CAS. No. 10025-91-9). It should also be noted that chromium 
trioxide (CAS No. 1333-82-0) and silver chromate (CA.<;; 
No. 7784-01-2) are known carcinogens and might cause 
reduced fertility. 

A.5.5.1.8.5 The cotTosion rate is su·ongly influenced by the 
extent to which the jar is sealed or vented. Venting eliminates 
the possibility of pressurizing the corrosion cell while allowing 
corrosive vapors to escape the jar rather than be he ld in 
contact with the test coupon. A firm but not forced twist by 
hand provides an appropriate closure. 

Do not use tools to tighten further than the finn hand-twist. 
Lids might loosen somewhat during the 90-day test period but 
they should NOT be retightened during this period. 

The lids should not be loosened or removed during the test 
period as the effects of the test temperature on the lid and jar 
can affect the seal. 

FIGURE A.5.4.8.1 Shaking Motion for Cylinder with 
Stopper in Place. 
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Annex B Informational References 

B.l Referenced Publications. The documents or portions 
thereof listed in this annex are referenced \vithin the informa­
tional sections of this standat·d and are not part of the t·equire­
ments of this docwnent unless also listed in Chapter 2 for 
other reasons. 

B.l.l NFPA Publications. National Fire Protection Associa­
tion, 1 Batterymarch Park, Quincy, MA 02169-7471. 

NFPA 298, Standard on Foam Chemical5 for Wildland Fi:re 
Control, 2003 edition ('vithdrawn) . 

NFPA 1143, Standard for Wildland Fire Management, 2018 
edition. 

NFPA 1145, Guide fo1· the Use of Class A Foams in FinJ Fighting, 
2022 edition. 

B.l.2 Other Publications. 

B.l.2.1 ASTM Publications. ASTM International, 100 BatT 
Harbor Drive, P.O. Box C700, West Conshohocken, PA 
19428-2959. 

ASTM E729, Standard C'>'uide for Conducting Ac~de Toxicity Tests 
on Test Material5 with Fishes, Macminvertebrates, and Amphibians, 
1996, reapproved 2014. 

B.l.2.2 EPA Publications. Environmental Protection Agency, 
William Jefferson Clinton East Building, 1200 Pennsylvania 
Avenue, NW, Washington, DC 20460. 

OPPTS 835.3110, "Ready Biodegt·adability," Test, Fate, Trans­
po-rt, and Transformation 1est Guidelines,] anuary 1998. 

B.1.2.3 U.S.D.A. Forest Service Publications. U.S. Depart­
ment of Agriculmre, Fot·est Service, 5785 Highway 10 West, 
Missoula, MT 59808. 

"Ecological Risk Assessment: Wildland Fire-Fighting Chemi­
cals," Labat-Anderson incorporated, Missoula Technology and 
Development Center, 2007. 

"Human Health Risk Assessment: W ildland Fire-Fighting 
Chemicals," Labat-Anderson IncorpOt·ated, Missoula Technol­
ogy and Development Center, 2003 with revisions. 

B.2 Informational References. The following documents or 
pot·tions thereof are listed here as informational resources 
only. They are not a part of the requirements of this document. 

B.2.1 Additional Foam Development and Application Publica­
tions. 

Coletti, Dominic J. , Class A Foam -Best Pmctice fm· Stmctw·al 
Fin1 Fighte1-s, Lyons Publishing, Royersford, PA, 1998. 

Coletti, Dominic J., Davis, LatTy, Foam Firefighting Opemtions 
1: The &sentials of Class A Foam - Awareness Level, Lyons 
Publishing, Royersford, PA, 2003. 

NFES 1845, "Foam vs. Fire: Aet·ial Application," National 
Interagency Fire Center, National Wildfire Coordinating 
Group, Boise, 10, 1995. 

NFES 2246, "Foam vs. Fire: Class A Foam for Wildland Fires," 
National Interagency Fire Cen ter, National Wildfire CoOt·dinat­
ing Group, Boise, ID, 1993. 
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NFES 2270, "Foam vs. Fire: Primet~" National Interagency 
Fire Center, National Wildfit-e Coordinating Group, Boise, ID, 
1992. 

Liebson,J., An Intmduction to Class A Foam and Compressed AiT 
Foam Systems, International Society of Fire Service Insu-t.tctors 
(IFSI), Stafford, VA, 1993. 

P1inciples of Foam FiTe Fzghting, Fire Protection Publications, 
Oklahoma State University, Stillwater, OK, 2003. 

"Proceed ings: International Wildland Fire Foam Sympo­
sium," Forestry Canada, Publication Distribution Cenu-e, Chalk 
River, Ontario, Canada, 1994. 
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U .S.D.A. Forest Service Specification 5100-307a, "Specifica­
tion for Fire Suppressant Foam for Wildland Firefighting 
(Class A Foam)," 2007, amendments 2010. 

Wildland Fire Chemicals STP 2.2, "Latera l Ignition and 
Flame Spread Test (LIFT)," U .S.D.A. Forest Service, 2007. 

B.3 References for Extracts in fuformational Sections. 

NFPA 472, StandaTd jOT Competence of Responden to Hazmdous 
Materials/Weapons of Mass Destmction Incidents, 2018 edition. 
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 )رایگان( تهویه وتخلیه دود، اطفا، اعلام حریق های انیمیشن –ویدیو 

برای مشاهده هر یک از ویدیوهای زیر کافیست بر روی عنوان آن آموزش کلیک نمایید تا به صفحه  

 ویدیو و آموزش آن عنوان هدایت شوید.

 انیمیشن ویدیو

 اطفا حریق آبی 

o سیستم اطفا لوله خشک اسپرینکلر 

o تر اسپرینکلر سیستم اطفا لوله 

o عملگر سیستم اطفا پیش 

o سیستم اطفا واترمیست 

o سیستم اطفا سیلابی 

 سیستم اطفا فوم 

  تجهیزات هشدار دهنده -تجهیزات اطفا حریق 

 اسپرینکلر -تجهیزات اطفا حریق 

 سیستم اطفا آشپزخانه صنعتی 

 سیستم اطفا آیروسل 

 سیستم اطفا دستی 

 سیستم اطفا گازی 

o  سیستم اطفا(IG) , NOVEC, Inert Gas 200FM 

o  2سیستم اطفاCO 

 سیستم تهویه و تخلیه دود 

 سیستم اعلام حریق 

o پذیرآدرس 

o متعارف 

 

 آموزش استاندارد

  13آموزش استانداردNFPA  

  14آموزش استانداردNFPA  

  20آموزش استانداردNFPA  

https://edufire.ir/category/animation-video/
https://edufire.ir/category/animation-video/extinguishing-video/water-extinguish-animation-video/
https://edufire.ir/dry-system/
https://edufire.ir/wet-system/
https://edufire.ir/preaction-system/
https://edufire.ir/watermist-system/
https://edufire.ir/deluge-system/
https://edufire.ir/foam-extinguisher/
https://edufire.ir/equipment/
https://edufire.ir/equipment-sprinkler/
https://edufire.ir/kitchen-fire-extinguisher/
https://edufire.ir/aerosol/
https://edufire.ir/manual-extinguisher/
https://edufire.ir/gaseous-extinguisher/
https://edufire.ir/gaseous-extinguisher/
https://edufire.ir/co2-extinguisher/
https://edufire.ir/exhaust/
https://edufire.ir/category/animation-video/fire-alarm-video/
https://edufire.ir/category/animation-video/fire-alarm-video/
https://edufire.ir/category/training/standard/nfpa/extinguish/
https://edufire.ir/category/training/extinguish/standard-extinguish/nfpa13/
https://edufire.ir/category/training/extinguish/standard-extinguish/npfa14/
https://edufire.ir/category/training/extinguish/standard-extinguish/nfpa20/


 

 

 

 افزارآموزش نرم

o اتواسپرینک 

o پایروسیم 

o فایندرپث 

 استاندارد انلودد

o  30,14,13,10ترجمه استانداردNFPA  

o  تمامی استانداردهایNFPA & FM 

o  1037ترجمه استانداردNFPA  

  محصولات

o  برای اولین بار در ایرانبه زبان فارسی  2019و  2013اتواسپرینک 

o  به زبان فارسی برای اولین بار در ایران 2019آلارم کد 

o اطفا حریق آبی 

o نت )ماژول اسپرینکلر(پایپ 

o کانتم 

 های حضوریدوره

o آموزش اتواسپرینک 

o کدآموزش آلارم 

o آموزش پایروسیم 

o آموزش کانتم + اگزاست 

o آموزش اطفا آبی +پمپ + بازدید از کارگاه 

o آموزش اطفا گازی 

o آموزش اطفا فوم 

o آموزش مبحث سوم مقررات ملی 

o  آموزش اعلام حریقF&G 

o پذیراعلام حریق آدرس آموزش 

o آموزش اعلام حریق متعارف 

o نشانی )برق، مکانیک، عمران، معماری(دوره آمادگی آزمون آتش 

  

https://edufire.ir/category/training/software/
https://edufire.ir/category/training/software/
https://edufire.ir/category/training/software/
https://edufire.ir/category/training/software/autosprink/
https://edufire.ir/category/training/software/pyrosim/
https://edufire.ir/pathfinder/
https://edufire.ir/pathfinder/
https://edufire.ir/pathfinder/
https://edufire.ir/product/std-nfpa/
https://edufire.ir/category/standard/translate-standard/
https://edufire.ir/product/std-nfpa/
https://edufire.ir/product/nfpa-fa-1037/
https://edufire.ir/product-category/product/
https://edufire.ir/product/autosprink_video_2019/
https://edufire.ir/product/alarmcad2019-elementary/
https://edufire.ir/product/water-extinguisher1/
https://edufire.ir/category/courses/
https://edufire.ir/category/courses/
https://edufire.ir/category/courses/
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