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NATIONAL FIRE PROTECTION ASSOCIATION

. ' ! INTERNATIONAL
Executive Office: 60 Batterymarch St., Boston 10, Mass.

The National Fire Protection Association was organized in 1896 to
promote the science and improve the methods of fire protection and preven-
tion, to obtain and circulate information on these subjects and to secure the
cooperation of its members in establishing proper safeguards against loss of
life and property by fire. Its membership includes over a hundred and
eighty national and regional societies and associations (list on outside back
cover) and fifteen thousand individuals, corporations, and organizations.
Anyone interested may become a member, membership mformatmn is
available on request.

This pamphlet is one of a large number of publications on fire safety
issued .by the Association; a complete list is available without charge on
request. The standards, prepared by the technical committees of the National
Fire Protection Association and adopted in the annual meetings of the Asso-
ciation, are intended to prescribe reasonable measures for minimizing losses
of life and property by fire. All interests concerned have oportunity
through the National Fire Protection Association to participate in the
development of the standards and to secure impartial consideration of
matters affecting them.

NFPA standards are purely advisory as far as the Assocmtlon is con-
cerned, but are widely used by law enforcing authorities in addition to their
gcneral use as guides to fire-safety.

T

- ‘Deﬁnitions.
The official NFPA definitions of shall, should and approved are:

SHALL is intended to indicate requirements.

SHourp is intended to indicate recommendations, or that which is ad-
vised but not required.

ArprovED refers to approval by the authority having jurisdiction.

Units of measurements used here are U. S. standard. I U. S. gallon=
0.83 Imperial gallons=3.785 liters.

Approved Equipment.

The National Fire Protection Association does not “approve” individual
items of fire protection equipment, matenals or services, The standards
are prepared, as far as practicable, in terms of required performance,
avoiding specifications of materials, devices or methods so phrased as to
preclude obtaining the desired results by other means. The suitability of
devices and materials for installation under these standards is indicated by
the listings of nationally recognized testing laboratories, whose findings are
customarily used as a guide to approval by agencies applying these stand-
ards. Underwriters’ Laboratories, Inc., Underwriters’ Laboratories of
Canada and the Factory Mutual Laboratorles test devices and materials for
use in accordance with the appropriate standards, and publish lists which are
available on request.
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Foam Extinguishing Systems.
NFPA No. 11—1954 . :

This edition incorporates amendments adopted at the NFPA annual
meeting in May 1954 and subsequent changes adoptéd by the Board of
Directors through letter ballot effective July 15, 1954, The current stand-
ards have been prepared -by the Committee on Foam operating under the
general supervision of the General Conimittee on Special Extinguishing

Methods.

NFPA committee -activity in .this field dates from 1921 when

the Committee on Manufacturing Risks and Specxal ‘Hazards prepared
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standards on foam as a section of the general Standard on Protection
of Fire Hazards Incident to the Use of Volatiles in Manufacturing
Processes. Subsequently the standards were successively under the juris-
diction of the Committee on Manufacturing Hazards and the Committee
on Special Extinguishing Systems, prior to the present committee or-
ganization.

The present text supersedes the edition of 1951 and prior editions
adopted in 1922, 1926, 1931, 1936, 1942 and 1950. A complete history of
the detailed Association action on the various editions will be found in
the NFPA Proceedings, Advance Reports, and minutes of meetings of
the Board of Directors published in the NFPA Quarterly.

Prior editions of these standards have also been adopted and published
by the National Board of Fire Underwriters as NBFU Pamphlet No. 11.
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STANDARDS FOR FOAM EXTINGUISHING SYSTEMS

\

FOREWORD.

Foam is an aggregate of tiny gas-filled or air-filled bubbles, lighter than
the lightest oils, which is used to form a fluid blanket floating on the surfaces
of flammable liquids to smother the fire by excluding the air and also by
stopping further formation and reignition of combustible gases. Because
foam contains water dispersed in very thin films, it also has cooling
properties. .

Foam has the property of adhering to surfaces, combining a blanketing
effect and a cooling effect for fire extinction and protection against adjacent
fires. Foam has been used successfully to extinguish fires' in flammable
liquids, not only through the use of first-aid hand fire apparatus but also
through other manual, automatic and semi-automatic means whereby foam
‘may be applied to specific hazards or hazardous occupancies in industrial
plants, in flammable liquid processing and refining .operations, and to flam-
mable liquid storage tanks. .

While other extinguishing agents are also recognized as approved for
use on flammable liquid fires, it should be noted that for flammable liquid
fires in large storage tanks, only foam has to date been found practicable.
clll_ecords show successful extinguishment of fires in oil tanks up to 140 ft.

1ameter.

Foam does not dissipate readily, and when applied at the proper rate,
has the ability to extinguish fire progressively. As the application con-
tinues, foam flows easily across the burning surface in the form of a tight
blanket, preventing reignition on the surfaces already extinguished.

. Foam may be used in cases where water supplies are limited, since
the total quantity of extinguishing material has a volume many times that
of the water used. .

In addition to the application of foam through fixed piping systems,
foam may also be applied to advantage in many cases in the form of foam
hose streams or through portable applicators or foam towers. These
standards also cover these methods of foam application. -

It should be noted that foam may be displaced by water as ordinarily
applied from sprinklers or hose streams; and if floating upon a tank of oil,
it may also be displaced by debris falling into the tank and causing overflow,”
the overflow carrying off the foam. The blanket, however, has the ability
to reseal itself if it should be broken by falling debris. It is also quite
tenacious, remains where applied, and is not readily dissipated by heat. Tests
have shown that extinguishment of dip tank fires, by foam applied at
standard rates, is not adversely affected by the simultaneous application of
water from a standard sprinkler system.

In the absence of more suitable extinguishing media, foam may be used
effectively on ordinary combustible materials (wood, paper, etc.).

Asterisks (*) indicate additional information in ‘Appendix in correspond-
ingly numbered paragraphs.
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SECTION 1.
GENERAL REQUIREMENTS AND INFORMATION.

*11-00. Introduction.

11-10. Purpose: These standards cover the minimum requirements for
the installation and use of foam systems and portable apparatus for fire
protection and extinguishment and are prepared to cover the design, instal-
lation, operation and maintenance of such equipment and for the guidance
of inspection departments and others charged with the inspection, supervision
or local approval of installations of this type.

11-20. Scope: These standards cover the installation of foam systems
ranging from automatic or manual systems on small dip tanks, or the sim-
plest form of protection on a small isolated storage tank in an industrial
property to elaborate systems for the protection of refineries, oil storage
farms, fuel storage and handling installations at airports, er chemical manu-
facturers. For shiphoard installations, consult General Rules and Regulations
for Vessel Inspection, U. S. Coast Guard.

11-30. DeriniTioN, FoaM—FoaM Quarity: Fire fighting foam shall
be an aggregation of small bubbles of lower specific gravity than oil or water,
and shall show tenacious qualities for covering and clinging to vertical or
horizontal surfaces. It shall have high water retention ability and be rela-
tively stable, retaining its properties for long periods of time. Fire fighting
foam shall flow freely over a burning liquid surface and form a tough, air-
excluding continuous blanket to seal volatile combustible vapors from access
to air. This foam cover shall be dense and long lasting, resisting disruption
due to wind and draft, or heat and flame attack, and be capable of resealing
in case of mechanical rupture.

11-40. CuemicaL FoaM aNp MEANs oF Propucing IT: Chemical foam
" is made by the reaction of an alkaline salt solution (usually bicarbonate of
soda) and an acid salt solution (usually aluminum sulphate) to form a gas
(carbon dioxide) in the presence of a foaming agent which causes the gas
to be trapped in bubbles to form a tough, fire resistant foam.

*11-41. StoreED SoLUTION SysTEMS: As in the case of the portable 214
gallon foam extinguisher, these solutions may be made and stored separately
until they are mixed when the foam is needed. Such systems may vary in
size from small automatic tip-over devices to solution storage tanks of many
thousands of gallons from which the solutions flow by gravity or air pressure
or are pumped simultaneously to produce the foam.

*11-42. ContiNuous Foam GENErATORs: These generators require a
water supply into which dry foam-producing chemicals are added, the gen-
erators being designed to mix the chemicals and water and produce a dis-
charge of foam or foam solutions. There are two types of these generators.
One type uses a single foam-producing dry chemical, foam being produced
immediately at the generator outlet. The other type uses two dry chemicals
constituting each of the two principal ingredients, the two solutions formed
in this type of generator being kept separate until mixed beyond the gen-
erator. .

*See Appendix, corresponding numbered paragraphs.
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11-43. Pressure TypE FoaM GENERATORS: These are closed devices
containing the mixture of chemicals necessary for producing foam but having
provision for the admission of the requisite water when foam is needed, the
water valves being controlled either manually or automatically.

*11-44. Foam Hose StrEaMs: Hose streams from any of these
chemical foam units are provided through the use of hose and open nozzle
on the discharge side.

11-45. FoaMm Powbper: Chemical foam powder comes in three types:

*11-45.10. Two separate dry powders, marked “A” and “B,” to be
mixed with water in two solution foam generators. The foam produced is
suitable for fires involving ordinary hydrocarbon flammable liquids.

*11-45.20. A single blend of all the dry chemicals needed to produce
foam when mixed with water, for use in single powder foam generators.
Otherwise, the ingredients and use are the same as §11-45.10.

*11—45.30. A special single blend of all the dry chemicals needed to pro-
duce “alcohol” type foam when mixed with water, for use in single powder
foam generators. This foam is intended for use on fires involving water
soluble solventst such as certain alcohols (e.g., methyl, ethyl, isopropyl), esters
(e.g., ethyl acetate), ketones (e.g., acetone, methyl ethyl ketone), ethers
(eg, isopropyl ether, diethyl ether), etc., which break down the ordinary
foams discussed in §11-41, §11-45.10, §11- 4320 and §11 50. It is also suitable
for use on fires in liquid hydrocarbons.

iNote: The term “Water -Soluble Solvents” refers to those liquids
which contain oxygen and which, because they are wholly or partially
soluble in water, or for some other reason act as “foam breakers” to
destroy the foam produced by ordinary foam chemicals or ordmary air
foam stabilizers. For convenience the term “water soluble solvent” will
be used throughout this standard to designate materials for which
“alcohol” type foam powder is required for extinguishment.

11-50. A Foam (Mechanical Foam) anp MEANs ‘oF Probucing IT:
This type of foam is produced by the addition of a foaming agent (a liquid)
to water to make it capable of foaming in the presence of air, which is
usually incorporated by the mechanical action of jets in a fixed foam maker
or portable playpipe. The foaming agent or air foam liquid, as it is usually

called, will be referred to as “stabilizer” throughout this standard. Ordi-
nary air foam may not be suitable for use on fires involving water-soluble
solvents (see Note 11-45.30). However, special alcohol-type air foams are
available for use on such water-soluble solvents (see A-11-45.30).

*¥11-51. Fixep FoamM MAKERs ForR AIR FoaM: These are approved in a
variety of sizes for the connection of water inlet pipe and foam outlet pipe.
When water under pressure and containing the proper percentage of stabi-
lizer passes through the foam maker, air is aspirated in proper amount and
foam is continuously formed.

*11-52. Amr Foam Pumps: This method of producing air foam under
pressure involves the use of rotary, positive-displacement pumps to auto-
matically proportion and mix the air, water, and stabilizer. These self-
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contained pumps may be placed in a central pump house and the foam dis-
tributed to the protected tanks through a manifold or they may be used as
portable equipment. .

*11-53. Air Foam Hose STrREAM Nozzies: An air foam nozzle is a
special playpipe or nozzle incorporating a foam maker to aspirate air into the
solution, thus producing air foam. These are approved in a variety of sizes
and may be of a type that picks up foam stabilizer directly from a container
or of a type that operates on a stream of solution consisting of water into
which the stabilizer has been introduced at another point.

*11-54, AR FoaMm SrtaBiLizEr: Air foam stabilizer is a liquid which,
depending on its concentration and nature, is used in a proportion from 3%
to 6% in water as recommended by the manufacturer and as approved by
inspection authorities having jurisdiction. There are two fundamental types
of air foam stabilizer: “low expansion,” and “high expansion.” Special
alcohol type, low expansion type foam stabilizer is available for use in
varying concentrations according to the requirements of the particular
water-soluble solvent to be protected.

. . Note: It is important that different stabilizers not be mixed unless
it is known that they are compatible and suitable for the equipment
available.

11-55. A Foam SorutionN: Air foam solution shall be stored pre-
mixed, or a suitable approved proportioner shall be provided for continuous
introduction of air foam stabilizer in adequate ratio into the water stream at
or enroute to the foam maker. Air foam solution may be produced by the
following means:

11-55.10. PreEMix METHOD.

*11-55.11. By premixing a suitable air foam stabilizer directly into the
water in a booster or other storage tank.

11-55.20. PROPORTIONER AT THE MAIN Puwmp.

*11-55.21. Pump Suction Method—By inducting the stabilizer into the
water pump through a fixed or .variable orifice proportioner located in the
suction line of the pump.

*11-55.22.  Around-the-Pump-Proportioner—By means of a venturi in-
ducting proportioner located in a bypass between the pump discharge and
the pump suction.

11-55.30. PrororTIONER BETWEEN THE MAIN Pump AND THE Foam
M AKER,

*11-55.31. Pressure Proportioning Tank Method—By forcing stabilizer
into the water stream by water displacement and venturi induction. This
device is commonly called a Proportioning Tank or Pressure Proportioner
and is located between the water pump or hydrant and the foam maker or
foam nozzle,

*11-55.32, In-Line Inductor—By inducting the stabilizer through ap-
proll/ed single or multiple mductors located in the water line to the foam
maker
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*11-55.33. Primary-Secondary Induction Method—By bypassing a por-
tion of the water through a branch line containing a primary inductor to
pick up the stabilizer, the entire mixture in the branch line being then
inducted back into the main water line through a secondary inductor in the
foam maker.

*11-55.34. Pressure Side Proportioner—By forcing stabilizer into the
flowing water stream through an approved pressure side proportioner by
means of a stabilizer pump.

*11-55.35. Water Motor Proportioner—By means of a displacement
type stabilizer pump operated by a displacement water motor.

11-55.40. ProPORTIONER AT THE FoaM MAKER.

*11-55.41. Single Built-In Inductor in the Foam Maker—By picking
up the stabilizer from a container at atmospheric pressure by an inductor in
the foam maker. In this system the foam maker may be mounted directly
on the stabilizer container.

12-00. Uses and Method of Application.

12-10. Generar Purposes—The principal use for foam is the ex-
tinguishment of fires involving flammable liquids. It may also be used
effectively to provide exposure protection and to prevent fires.

Note: In the absence of more suitable extinguishing media, foam
may be used effectively on ordinary combustible materials (wood, paper,
etc.).

12-11. Extinguishment of fire by foam is accomplished primarily by
the smothering action of the fluid blanket. As the foam is applied to the
burning surface, it flows easily to effect a complete seal over the entire area,
cutting off the oxygen, and also tends to prevent the further formation of
combustible gases. The water content of the foam is extremely important
in preventing breakdown of the foam by heat and in accomplishing a degree
of cooling.

12-12. Exposure protection of an exceptionally high order is provided
by the application of foam blankets. The heat resistance of foam as defined
in these standards is very high and heat transmittal is exceptionally low.

*12-13. Prevention of fire may also be provided by applying foam
blankets to spills or other hazardous areas to prevent ignition.

*12-20. LiMitations: Foam has certain limitations of use which must
be recognized (see Appendix).

13-00. System Requirements.

13-10. Foam CuEMicaLs—Foam-producing materials for chemical or
air foam must not be readily subject to deterioration when properly stored
and must produce a foam conforming to requirements of §11.30.
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- *¥13-20. MixiNnc—Means shall be provided for thoroughly mixing the
foam-producing materials to form a suitable foam before it reaches the
surfaces to which it is to be applied. Mixing devices may be in combination
with discharge outlets, with supply tanks (self-contained chemical engines)
or may be separate devices.

. _Non:: This does not exclude the use of some of the discharge
piping to perfect the final mixing.

13-30. DiscHARGE OUTLETS.

13-30.10. Discharge outlets shall be so provided, designed and located
as to permit the delivery of the foam over the area to be protected, the
distributor used being particularly adapted to the local conditions.

13-30.20. Discharge outlets may be in combination with mixing devices
or may be separate devices.

#13-40. WATER SuprLies: All foam systems except stored solution
systems depend for their operation upon a source of water at suitable
pressure.

13-41. QuanTiTy: The water supply must be adequate in quantity to
supply all the devices served in thé same fire area. This includes not only
the volume required for the foam apparatus but also water which may be
used in other fire fighting operations, superimposed on the normal plant
requirements.

Secondary water supplies available for use of fire department pumpers
(and other water sources) should be considered for foam producing facil-
ities or for water hose streams for exposure protection.

13-42. Pressure: The pressure available at the inlet to the foam
apparatus (foam generator, air foam maker, etc.) under required flow con-
ditions shall be at least the minimum pressure for which the apparatus has
been designed and approved. This pressure shall be measured or calculated
under the duty conditions anticipated to obtain at the time of the emergency
(see §13-41).

*13-43. StTRAINERs: Strainers capable of removing from the water all
solids of sufficient size to obstruct openings in the foam apparatus shall be
provided.

13-44. DesigN: The water system shall be designed and installed in
accordance with principles recognized in standards for such extinguishing
systems (see Appendix A-11-00).

13-44.10. Hyprants: Hydrants furnishing the water supply for port-
able foam generators and portable air foam apparatus shall be provided in
such number and be located as required by the inspection department having
jurisdiction.

14-00. Sforage of Foam-Producing Materials.

14-10. LocaTioN, BuiLpiNG: Where a central foam house (including
foam pump house, generator house or portable equipment storage building)
is provided for equipment and foam materials, the building shall be a de-
tached, non-combustible structure situated in an accessible location not
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seriously exposed by the hazard it protects. Where acceptable to the
inspection department having jurisdiction, space in an existing building may
be used if the room is of fire resistive construction with standard cutoff
from all other portions of the building.

14-20. LocatioN, PorTaBLE MATERIALS: Where the materials are
entirely portable, and distributed about the premises, the inspection depart-
ment having jurisdiction should be consulted as to location and housing.
(See also §14.50 and §14.60 for additional requirements for the storage of
various foam-producing materials.)

14-30. OrrF-PreMises STORAGE: The inspection department having
jurisdiction may permit the storage of foam-producing materials off the
premises, where these supplies-are suitable for use in the equipment of the
installation, and are immediately available at all times. Adequate loading
and transportation facilities must be assured. Not over 50% of the supplies
required for the given installation may be stored off the premises. Extreme
care must be exercised in making sure the off-premises supplies are of the
proper type for use in the facilities of the given installation. At the time of
a fire these off-premises supplies should be accumulated in sufficient quanti-
ties, before placing the equipment in operation, to insure foam production at
an adequate rate without interruption until extinguishment is effected.

*14.40. WEeT StorAGE CHEMICAL FoaM SysTEMS.

14-41. Where two-solution storage is used, the solutions should be
stored and contained in tanks conforming to the NFPA Standards for the
Construction and Installation of Gravity and Pressure Tanks, so far as they
may apply, due consideration being given to the specific gravity of the foam-
producing solutions. Metal tanks used for storing corrosive liquids shall
be protected from corrosion in a reliable and permanent manner.

_*14-42. Suitable provision shall be made when necessary for main-
taining the supply of foam-producing solutions at temperatures that will
not inhibit normal chemical action, -

14-43. Means should be provided for the agitation or circulation of
the liquids to assure umform solutlons

14-44. Facilities separate from the storage tanks shall be provxded for
dissolving and preparing the chemicals to permit of prompt restoration of
the system to operating condition after use.

Note: This may be accomplished by the use of generators.
*14-45. Pumps should be of a positive displacement type and shall be
so arranged as to deliver the required quantities of the solutions in the
proper proportions.

14-46. Suitable means shall be prov1ded for making full pump-capacity
tests with water.

14-50. Dry StorAaGE CHEMICAL Foam SysTEMS.

14-51. Dry foam-producing chemlcals shall be stored in approved con-
tainers in a location not subject to abnormal deterioration, subject to the
approval of the inspection department having jurisdiction.

*14-52. CeNTRALIZED FIxep PipING SysTeEMs.
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*14-52.10. StoraGE IN ConTaINERS OF LArGe Capracity: Where
systems require more than 10,000 pounds of foam-producing chemicals, it is
recommended that at least 50% of the entire supply of such chemicals be
stored in containers of large capacity which permit of prompt and un-
interrupted feeding of the generators, with a minimum of manpower. Such
containers shall be of moisture-proof construction throughout to assure the
storage of power over long periods without abnormal deterioration. They
may be of the fixed or movable type and shall be arranged to allow prompt
and continuous flow of powder to the generators, without waste. The
arrangement of powder containers and generators shall be such as to provide
for easy access to powder for periodic inspection.

*14-52.20. STORAGE IN PorRTABLE CONTAINERS: Such storage may be
employed if sufficient manpower is available at all times to feed the generators
at the rate required by the system. In many cases a local fire department
may be called upon to provide the necessary manpower and water supply.

*14-60. A Foam SvysTEMS.

14-61. The supply of stabilizer may be stored in the original shipping
containers, in pressure proportioning tanks, or in special tanks designed for
the purpose. The stabilizer should not be stored at temperatures lower than
that for which it is approved nor above 120° F. It shall be stored in a loca-
tion free of excessive moisture to avoid external corrosion of containers
and other equipment.

15-00. Piping Installation Requirements.

15-10. MATERIALS.

15-11. PreinG: Piping shall be steel, suitable for the pressure in-
volved, but not less than standard weight, in accordance with current
American Standards. Pipe specifications normal for water use shall be
permitted outside the hazard or diked area.

15-12. Varves: All valves are to be of a type approved for the
purpose used. Lever operated gate valves are not acceptable. Readily
accessible drain valves shall be provided for low points in underground and
aboveground piping. Valve specifications normal for water use shall be
permitted outside the hazard or diked area. 5

15-13. Firtings: All pipe fittings shall be American Standard, for
the pressure class involved but not less than 125 lbs. standard. Iron fittings
shall be malleable in dry sections of the piping exposed to possible fire.
Automatic control valves, shut-off valves and strainers of approved types
may be cast iron if outside the fire area. All-fittings subject to stress in
self-supporting systems shall be steel or malleable iron.

15-20. Piee Size: As effective protection depends on having an
adequate volume of water (or solutions), at proper pressure, available at
the foam-making apparatus, each system requires individual consideration’
as to the size of the piping. Friction losses in pipe and fittings carrying-
water or foam solutions shall be determined by the Hazen and Williams

“o

formula using a value of 120 for “c.” Pipe sizes should be so selected as



11-12 FOAM EXTINGUISHING SYSTEMS

to produce the proper delivery rate at the discharge outlet. Friction losses
in piping carrying foam are not susceptible to simple calculation, and the
recommendations of the manufacturer of the device should be followed.

15-30. InstaLLATiON: Installation shall conform to the applicable
NFPA Standards as modified herein (see Appendix A-11-00).

15-40. FrusHING: All system piping shall be flushed where prac-
ticable, otherwise cleanliness shall be determined by visual examination.
Provision shall be made in the design to permit flushing with clean fresh
water after use.

15-50. Test GAUGE: A test gauge connection shall be provided on
each side of each chemical foam generator, air foam proportioner, and sys-
tem pump and at each lateral control valve.

16-00. Plans and Specifications.

16-10. REeQUIREMENTS: Foam system layout and installation should
be entrusted to none but fully experienced and responsible persons. Before
fixed foam systems or portable equipment is installed or existing equipment
remodeled, complete workmg plans and specifications should be submitted
for approval to the inspection department having jurisdiction. Any material
deviation from the approved standards, will require special permission from
the inspection department. Plans shall be drawn to any indicated scale,
show all essential details and shall be made so they can be easily reproduced
to provide the necessary copies or prints. The inspection department having
jurisdiction may require, for approval, tests of available water supply, com-
plete computations showing pressure drop in all system piping, friction
loss calculations on liquid lines and a detailed layout of the entire hazard to
be protected.

16-11. Hydraulic characteristics of foam' proportioners and of foam
makers as determined by tests shall be supplied by the manufacturer to the
user and inspection department (including the range of operating conditions
required for the proposed installation), to permit determination of the
adequacy of the hydraulics of the proposed protection.

16-20. Test ReEsuLts To Be SuppLiED: For the following equipment,
equipment manufacturers shall supply test results to the owner and to the
inspection department having jurisdiction:

16-21. SinGLE LINE CHEMICAL FoAM GENERATORS.
(a) Water rate at 100 p.s.i. inlet water pressure.

(b) When operating at 100 p.s.i. inlet water pressure and water
temperature at 70°F., the powder rate, foam expansion and foam quality,
using the stated foam powder and delivering to the foam pipe layout given
in the table under §34-22, and also when delivering to the foam pipe and
hose stream layout (with nozzle size stated) given in the table under §34-22.

(c) If the pipe line layout differs from that specified in §34-22, either
by the use of longer pipe lines or by the use of pipe sizes other than those
specified in §34-22, or if the water rating of the generator at 100 p.s.i. inlet
water pressure exceeds that specified, then test data for the proposed layout
shall be obtained and submitted.
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- 16-22. CuemicaL FoaM SoLUTION GENERATORS.

(a) Water rate at 100 p.s.i. inlet water pressure.

(b) When operating at 100 p.s.i. inlet water pressure and water
temperature of 70°F., the powder rate, foam expansion and foam quality,
using stated foam powder and delivering against a back pressure of 40 p.si.
(40% of the inlet water pressure). '

(¢) If the proposed layout will result in a back pressure in excess of
40% of inlet water pressure, test data for operation against such higher
outlet pressure shall be obtained and submitted.

16-23. Amr Foawm.

_16-23.10. SoLuTION PROPORTIONERS.—When operating at water pressures
of 50 and 100 p.s.i. on the supply side of the proportioner, the following data :

(a) Water rate.
(b) Solution rate.
(c) Pressure on each side of the proportioner. .

(d) Such other test data as may be required to determine the adequacy
of the design of the system.

16-23.20. FoaM MAKERs.

(a) Water rates and foam production of the foam makers at 50 and
100 p.s.i. at the foam makers.

(b) Such other test data as may be required to determine the adequacy
of the design.

17-00. Approvals.

17-10. All plans and specifications pertinent to the installation shall
be approved by the inspection department having jurisdiction prior to
installation. The inspection department shall be consulted as to devices and
material. All equipment shall be approved for the particular application
intended. Before requesting final approval of a foam system by the inspection
department having jurisdiction, the installing company should furnish a
‘written statement to the effect that the work has been completed and tested
in accordance with approved plans and specifications.

18-00. Acceptance Tests.

18-10. Pressure Tests: All piping shall be subjected to a two-hour
hydrostatic pressure test at 200 lbs. per sq. in. or 50 lbs. in excess of the
maximum pressure anticipated, whichever is greater, in general conformity
with the National Fire Protection Association Standards for Sprinkler
Equipments. All normally dry horizontal piping shall be checked. to de-
termine if proper drainage pitch is provided.

18-20. OperaTING TEsTs: Before acceptance, fixed foam systems shall
be subjected to such tests as may be required by the inspection department
having jurisdiction. Wherever practicable these tests shall include operation
of all devices and equipment installed as part of the system.
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*18-30. DiscHARGE TESTS: Approval and acceptance of foam systems
should be subject to flow tests where conditions permit, in order to insure
that the hazard is fully protected in conformance with the design specifica-
tion, and to determine the flow pressures, actual discharge capacity, foam
quality, consumption rate of foam-producing materials, manpower require-
ments and other operating characteristics.

19-00. Maintenance.

19-10. WATER SuppLIES: Proper precautions should be taken to insure
that water supplies are kept turned on and are in full operating condition
at all times in accordance with other standards governing water supplies
for fire protection equipment (see Appendix, A-11-00).

19-20. STRAINERS: Strainers should be thoroughly inspected and -
cleaned after each operation or flow test. Inspection and cleaning should be
performed at intervals of not more than six months.

19-30. PieiNG: All piping shall be examined at regular intervals to
determine its condition. The frequency of inspections will be dependent
upon local conditions and should include tests to determine that proper drain-
age pitch is maintained for piping. Pressure tests of normally dry piping
outdoors shall be made annually.

19-40. ConTrOL VALVES AND DEVICES: Automatic control valves and
heat-actuated devices shall be tested at least twice a year by qualified in-
spectors acceptable to the inspection department having jurisdiction.

Note: An inspection contract with the installer of the equipment
for test and examination at regular periods is advisable.

19-41. Manual tripping devices and valves, including O. S. & Y. gate
and post indicator valves, shall be operated at least twice a year.

19-50. " SYSTEM RESTORATION AFTER USE.

19-51. Where normally opened valves are closed following system
operation or test, suitable procedures should be instituted to insure that they
are reopened and that the system is promptly and properly restored to full
normal operating condition. Drain flow tests should be made after valves
are reopened.

19-52. After each operation, devices mixing foam chemicals and mak-
ing foam shall be cleaned and inspected.

*19.60. InspECTION OF FoaM-ProbuciNG MATERIALS.

19-61. Periodic inspection should be made of stored chemicals, powder,
air foam stabilizer, etc., and their containers.

19-70. OPERATING AND MAINTENANCE INsTRUCTIONS: Operating and
maintenance instructions and layouts shall be posted at control equipment
and at fire headquarters. Selected plant personnel should be trained and
assigned the task ‘of operating and maintaining the equipment. '
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SECTION II.

FOAM SYSTEMS FOR LOCALIZED INSIDE HAZARDS, FOi{
ROOMS OR BUILDINGS, AND FOR SMALL OUTSIDE TANKS.

*20-10. GeneraL: This section relates to the ‘class. of foam fire
extinguishing apparatus desxgned to protect: hazards located in rooms and
buildings where foam protection for the hazard only is desired; or general
foam protection for the contents of the room or building which may or may
not include the structure. The requirements of this .Section may also -be -
applied to small outside tanks havmg a 11qu1d surface not exceedmg 200
square feet. :

21-00. Rate of Appl{cation.

21-10. RATE oF ArpLICATION: The rate of discharge to foam 6d£1et§
protecting the hazard or area shall be at least as follows:

21-11. TFor chemical foam systems with stored “A” & “B” solutions, a
total of 1.6 gpm (0.8 gpm of “A” solution, and 0.8 gpm of “B” solution,
where these solutions are intended to be mixed in equal volumes or other
proportions -as recommended by the manufacturer of the apparatus but -
totalling 1.6 gpm) for each 10 sq. ft. of surface to be protected. .

21-12. For dry powder foam generator systems the water rate to the
generator shall be 'at least 1.6 gpm for cach 10 sq. ft. of surface to be
protected.

21-13. For air foam systems the delivery rate to the foam makers shall
be at least 1.6 gpm of water (including stabilizer) for each 10 square feet
of liquid surface area of the tanks to be protected. .

21-14. The rate of discharge and supply of foam-producing materials
as required by §§21-12, 22-11 and 22-21 shall be provided for Jhazards
mvolvmg water soluble solvents. Protection of these hazards reqmres the use
of “alcohol” type foam (see §11-45.30).

22-00. Supply of Foam-Producing Materials.

22-10. Foam SysTems For LocaLizep INsIDE HAZARDS AND FOR SMALL
Qursibe TANKS. e

*22-11. There shall be prov1ded a quantity of foam-producing materlals
sufficient to operate the equipment at the discharge ‘rate specified in §21-10
for a period of at least two minutes. Additional materials shall be'provided
depending upon the local conditions, such as severity of the hazard and
obstructions likely to interfere with the distribution of foam. Due allowancé
shall be made for the amount of foam required to fill the extinguishing
system and for foam, foam chemicals or stabilizer not actually distributed.
The inspection department having jurisdiction shall be consulted in each
case as to the minimum quantity of foam producing materials required.

22-12. If the tank contents are not maintained at a constant level (not
lower than 5 feet below the rim) apply the, rules for outdoor storage tanks,
Section III, and provide materials for applying foam for 20 minutes.
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22-13. For the protection of drainboards the above foam supply re-
quirement may be reduced taking into consideration the nature of the
operation, area of drainboard to be protected (including hanging stock),
location and housekeeping. For minimum requirements the authority
having jurisdiction should be consulted.

22-20. Foam SysTEMs FOR RooMs AND BuiLpings.

*22-21. There shall be provided a quantity of foam-producing materials
sufficient to operate the equipment at the discharge rate specified in §21-10
for a period of at least three minutes. Additional materials shall be pro-
vided depending upon the local conditions, such as severity of the hazard
and obstructions likely to interfere with the distribution of foam (in the
construction of the building and contents). ‘Due allowance shall be made
for the amount of foam required to fill the extinguishing system and for
foam not actually distributed. The inspection department having juris-
diction shall be consulted in each case as to the minimum quantity of foam-
producing materials required.

22-22. Apparatus furnishing the supply should preferably ‘not be located
in the same fire area contammg the hazard which it protects, and shall not
be subject to an exposure fire in the hazard which it protects.

23-00. System Piping.

23-10. Piping shall be so arranged as to reduce friction to a reasonable
minimum,

23-11. Pipes shall be securely supported and where protecting hazards
in rooms where explosions are possible, pipes should be hung from other
supports than the roof so that if the roof lifts, the piping will not be broken
or disarranged.

23-12. Foam distribution piping shall be arranged to drain and should
have a pitch toward drain }4 in. in ten feet.

23-13. Hangers: -All hangers must be of approved types. Tapping
or drilling of load bearing structural members should not be generally per-
mitted. Attachments may be made to existing steel or concrete structures
and equipment supports. Where systems are of such a nature that the
standard methods of supporting pipe for protection purposes cannot be
used, the piping shall be supported in such a manner as to produce the
strength equivalent to that afforded by such standard means of support.

23-14. InstaLLaTION: The installation standards for foam system
piping shall be the applicable sections of the NFPA Standards for Sprinkler
Equipments except as herein modified. Welding in accordance with A.S.A.
Code for Pressure Piping is permissible when it can be done without intro-
ducing fire hazards. Special care should be taken to insure that the open-
ings are fully cut out and that no obstructions remain in the waterway. The
supply piping to foam outlets which protect a hazard in a fire area shall
not pass over another hazard in the same fire area.

23-20. Flexible hose connections shall be used only where absolutely -
necessary. When used, hose shall be installed and connected so as to present
a minimum resistance in moving and shall have an inside diameter not
smaller than the piping to which it is attached. .
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24-00. Discharge Outlets.

. 24-10. Discharge outlets shall be provided in such sizes, number and
locations as to meet the requirements for discharge and to distribute the
foam as required by the particular hazard protected.

24-20. Discharge devices may be of the open type or of the closed
automatic type and may be designed to form a mixer and a distributor, as
well as a release device.

24-30. ‘A type of discharge outlet adapted to the protection of the
particular hazard shall be used. The application of foam on liquid surfaces -
in tanks shall avoid impinging forcibly and for this purpose, large open
outlets should be used. Open pipe fittings are suitable. For application of
foam on drain areas, dipped product, etc., outlets smaller than the distribution
piping are employed to give higher velocity of discharge. Such smaller out-
lets should be specifically designed by the foam manufacturer for the specific
system so that the distribution of foam will be-accurate and foam quality
satisfactory.

24-40. Where branch lines are employed to carry foam from a central
header to a number of foam outlets, the central header should have ample
capacity to supply all outlets and the branches should be designed to assure
uniform foam distribution.

25-00. Operation and Contrql of Automatic Foam Systems.

*25-10. Where automatic controls are provided to start the water flow
to a foam device, controls shall also be provided for stopping the water
flow after the completion of the foam discharge except in those cases where
the inspection department having jurisdiction shall find that other arrange-
ments have been made to suitably dispose of excess water. Suitable over-
flow facilities should be provided to maintain a constant freeboard of not
less than 2 inches, or 4 inches in case of tanks over 25 square feet in area.
(See NFPA Standards for Dip Tanks.) '

25-20. Manual tripping devices shall be provided for all automatic
control valves. Such tripping devices shall be so located as to be readily
accessible in the event of fire or possibility of fire. They shall be plainly
marked to indicate their purpose. '

25-30. Manual devices may actuate the automatic control valve by -
mechanical or other approved means. If a remotely located manual device
is mechanically operated, the device shall be amply strong to prevent break-
age and shall require a pull not exceeding fifty pounds.

25-40. It is recommended that other fire protection devices have releases
independent of the foam releases.

25-50. Control of automatic releases for foam systems shall be accom-
plished by methods recognized in the standards for other extinguishing
systems. Systems which depend for operation on electric thermostats, relays,
circuits or other similar equipment should be so arranged that such equipment
is normally energized or completely supervised in 2 manner that failure will
result in positive audible notification of the abnormal condition. Pneumatic
release (rate-of-rise) operated systems should likewise be supervised in a
manner such that positive audible notification will be given of service inter-
ruption,
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25-51. The supervision of the fire detection and releasing system may be
required by the authority having jurisdiction if the hazard protected or the

\ . . . . ‘. . -
values involved are judged sufficiently serious to require supervision.

B Nore: For standards applicable to: control of automatic releases
for other extinguishing systems; automatic fire detection; and .fox_' super-
visory service ; see standards of National Fire Protection Association for :

Carbon Dioxide Fire Extinguishing Systems (No. 12)
Sprinkler Equipments (No. 13)
Water. Spray Systems (No. 15)
Central Station Protective Signaling Systems (No. 71)

Proprietary. Auxiliary, Remote Station and Local Protective Signal-
ing Systems (No. 72).

26-00. Manually Operated Systems.

26-10. Manually operated. systems shall be installed in conformity with
all of the requirements of the standards for automatic systems, except that
the system will be put into operation (and, if necessary, shut off) by manual
mechanisms. These may be installed in those cases where the protected
area presents a hazard during working hours which is substantially re-
lieved during non-working hours; or where an alarm and watch system
gives practical assurance of personnel being available to operate the system
in an emergency. Permission for the use of manual systems must be ob-
tained from the inspection department having jurisdiction.

26-20. The controls for manually operated systems shall be located in
an accessible place, sufficiently removed from:-the hazard so that they may
be safely operated in an emergency. The location and purpose of the controls
shall be plainly indicated.

27-00. Alarms.

27-10. Aufomatic alarms shall be provided if required by thé inspection
department having jurisdiction, these to operate simultaneously with the
release devices or with the automatic action of the means of supply.

28-00. Foam Equipment—Hand Operated.

_ 28-10. First aid extinguishers shall be provided as required by the
NFPA standards for First Aid Extinguishers. For large or severe risks,
foam hose lines should be provided in accordance with Section V hereof.
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SECTION III.

PROTECTION OF OUTDOOR STORAGE TANKS BY FIXED
FOAM DISCHARGE OUTLETS.

*30-10. GeENEraL: This section contains requirements, in addition to
those given in Section I, which apply specifically to the several types of
foam systéms used for the protection of outdoor storage tanks containing
flammable liquids by means of fixed foam discharge outlets.

30-20. DEFINITIONS.

30-21. Fixep Foam DiscHArGE OUTLET: A device permanently at-
tached to a tank by means of which foam is introduced into the tank.

Note: For Portable Foam Towers see Section IV.

*30-22. Type I DiscHarce OuTLET: An approved discharge outlet
which under severe service conditions will conduct and deliver foam.directly
onto the surface of the burning liquid without undue submergence or
undue agitation of the surface of the liquid.

*30-23. Type II Discuarce Qurier: An approved discharge outlet
not supplemented with means for delivering foam on the surface of ‘the
burning liquid without undue submergence or undue agitation of the surface
of the liquid.

*30-24. Fixep InstaLLaTioNs: These are complete installations piped
from a central foam house to the tanks, discharging through fixed delivery
outlets on the tanks. Any required pumps shall be permanently installed.

*30-25. SEMI-PORTABLE INSTALLATIONS.

30-25.10. The type in which tanks are equipped with fixed discharge
outlets and piping which terminates at a safe distance from the tanks. The
fixed piping installation may or may not include a foam maker. Necessary
foam-producing materials, foam-making apparatus, hose, etc. are trans-
ported to the scene after the fire starts and are connected to the piping,

30-25.20. The type in which the foam-producing solutions are piped
from a central foam house through the area, the solution being delivered
through hose lines to portable foam towers which are erected after the fire
starts (see Section IV) ; or applied by hose streams (see Section V).

31-00. Rate of Application.

The minimum rate of discharge to foam dxscharge outlets protecting an
individual tank shall be as follows:

*31-10. To Tanks CoNTAINING LiQuip HYDROCARBONS.

31-11. For chemical foam systems with stored solutions, 0.5 gpm of
“A” solution and 0.5 gpm of “B” solution for each 10 sq. ft. of liquid
surface area of the tank protected.

31-12. For dry powder foam generator systems the water rate to the
generators shall be at least one gpm for each ten square feet of liquid surface
area of the tank to be protected.

31-13. For air foam systems the delivery rate to the foam makers shall
be at least one gpm of water (including stabilizer) for each ten square feet
of liquid surface area of the tank to be protected.
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31-14. TFor highly volatile materials such as casinghead gasoline (25
to 40 lbs. Reid vapor pressure), higher rates of application are required,
possibly as high as double the rates specified in §31-11, §31-12 and §31-13.

*31-20. To Tanks CoNTAINING CERTAIN WATER SOLUBLE SOLVENTS.
Water Rate

TYPE OF LIQUID gpm/ 10 sq. ft.
Products such as methyl, ethyl and isopropy! alcohols, ethyl
ACELALE, EEC. woiiviieiiiiieieicee s ettt b e bt et 1.0
Products such as isopropyl, ether, etC......coveerrvenennrmreverceirmreneeeeenence 1.3
Products such as diethyl ether, etc........cocoooee.eonl ettt bbbttt 2.7

31-21. Protection of these water soluble solvents requires the use of
alcohol type foam (see paragraph 11-45.30),

32-00. Supply of Foam-Producing Materials.

*32-10. GenErAL: There shall be stored, available for use in any fire
emergency, a supply of foam-producing materials (solutions, powders, or
stabilizer) adequate to accomplish the extinction of any probable fire under
normal circumstances ; to extinguish exposure fires likely to occur; to provide
foam hose streams; to fill all necessary lines, and to assure some residual
quantity after the emergency and until a complete re-order of supplies can
be obtained.

32-11. The minimum total supplies to be maintained shall be the sum
of the quantities defined in §§32-20, 32-32 and 32-40.

32-20. Ligum HybrocARBONS, WATER SOLUBLE SOLVENTS: The foam-
producing materials provided shall be sufficient to permit operation of the
apparatus at the delivery rate specified in §31-00 for the following minimum
periods of time:

TYPE OF FOAM
. DISCHARGE OUTLET*
LIQUID HYDROCARBONS Type 1 Type IT
Lubricating oils; dry viscous residuum (more than
50 seconds Saybolt-Furol at 122°F.); dry fuel

oils, -et¢., with flash point above 200°F................. 15 min. 25 min,
Kerosene; light furnace oils; Diesel fuels, etc., with

flash point over 110°F. to 200°F.......ccoovvvnnne 20 min. 30 min.
Gasoline; naphtha, benzol, and similar liquids with

flash point below 110°F......cccooiiiiinrnnrienen. 30 min. 55 min.
All crude petroletms......ocoooveniirineecnrcneeeeeeee s 30 min. 55 min.

*See §§30-22 and 80-23 for definitions.

WATER SOLUBLE SOLVENTS

Products such as methyl, ethyl and isopropy! alcohols, .
ethyl acetate, etC............ .. 20 min, 30 min.

Products such as isopropy! ether, etc... .. 20 min. 30 min.
Products such as diethyl ether, etC..........ccoooeveerieeerinae 25 min. 50 min.

Note: If the apparatus available has a delivery rate higher than
that specified in §31-00 proportionate reduction in the time figures given
may be made. Tanks containing flammable liquids having a flash
point over 200°F. closed cup are not, as a rule, required to be protected
by foam.
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32-21. Dry Powper GENERATORS: For the purpose of Section 32-00
it shall be assumed that dry powder generators (dual or single powder type)
consume 1.25 Ibs. of powder per gallon of water. Where “listings” of dry
powder generators and powder by nationally recognized testing laboratories
show powder consumption less than 1.25 lbs. per gallon of water, such lower
figure may be used when the generator is used in the manner on which the
listing was based.

32-30. FoaMm Hose STREAVMS(.

*32.31. Approved foam hose stream equipment shall be provided in
addition to tank foam installations as supplementary protection for ground
fires. The minimum number of hose streams required shall be as specified
in §32-32. For the purpose of this requirement, the equipment for pro-
ducing foam hose streams shall have a water rate (or solution rate) of
at least 50 gpm. Hose stream delivery quantities shall be in addition to
quantities required for tank areas.

32-32. Additional foam-producing materials shall be provided to permit
operation of the hose stream equipment simultaneous with tank foam
installations specified for the period set forth below:

MINIMUM NUMBER

LARGEST TANK OF HOSE STREAMS MINIMUM
DIAMETER REQUIRED OPERATING TIME*
up t0 35 feet ..o 1 10 min.
over 35 to 65 feet..........cceoooiiiiiii 1 20 min.
over 65 to 95 feet........ccovveiieviiiieiie 2 20 min.
over 95 t0 117°6” ... 2 30 min.
OVEL 117°6" oo 3 30 min.

*Based on simultaneous operation of the minimum number of hose streams re-
quired and of the size specified in §82-31. Adjustment may be made where streams of
greater capacity are provided.

32-40. ReEQUIREMENTS To Fir Pipe LiNes: A quantity of foam-
producing materials sufficient to produce foam or foam solutions to fill the
feed lines actually installed between the source and the most remote tank
shall also be provided.

33-00. Foam Discharge Outlets.

33-10. Frxep Discmarce OuTtrLeTs: For the protection of quantities
of flammable liquids contained or confined in a definite area (such as a
storage tank) foam discharge outlets shall be attached to the container in
such number and size as to deliver foam on the burning liquid surface at a
rate to meet the requirements of §31-00. j

*33-11. Tanks up to 65 feet in diameter shall have at least one approved
discharge outlet; tanks over 65 feet to 117'6” diameter shall have at least
two discharge outlets; tanks over 117'6” to 140 feet in diameter shall have
at least three discharge outlets; tanks over 140 feet in diameter shall hive at
least four discharge outlets.

. 33-12. Fixed discharge outlets shall be installed with pipe connections
designed to permit the movement or distortion resulting from fire and explo-
sion without disarranging the device.
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*33-13. Fixed discharge outlets shall be securely attached to the tank
shell, so located and connected as to preclude the possibility of the tank
contents overflowing into the foam system lines. They shall be securely
attached so that displacement of the roof is not likely to subject them to
serious injury. Where entry is made through the tank roof, the foam
discharge outlet shall be attached to the top angle and there shall be a weak
joint between the outlet and roof to permit shifting of the roof without likeli-
hood of injury to the outlet or the possibility of disrupting the foam dis-
charge. This type of construction shall be subject to approval by the
inspection department having jurisdiction. h

33-20. Varor SEAL: In tanks containing liquids subject to evaporation
during storage, fixed outlets shall be provided with an effective and durable
seal, frangible under low pressure, to prevent entrance of vapors into outlets
and pipe lines. :

33-21. Fixed outlets shall be provided with suitable inspection means
to permit proper maintenance and for inspection and replacement of vapor
seals.

33-30. FroatiNG RooF Tanks: Fixed outlets are not required on
floating roof tanks, horizontal cylindrical tanks or pressure tanks operating
at one p.s.i. or higher pressure. .

33-40. SUBSURFACE APPLICATION: Reports have been published relat-
ing to the subsurface application of air foam. (NFPA Quarterly, April,
1946.) - Complete field engineering data are not available at the present
time for inclusion of this method of tank fire protection.

33-50. PortaBLE Towers: It is desirable that at least one portable
tower be provided as supplementary protection in the event that a fixed
discharge outlet is damaged by an explosion within the tank (see Section 1V).

34-00. Piping. (See also §15-00.)
34-10. GENERAL:

34-11. Al piping inside of -dikes, and within fifty feet of tanks not
diked, should be buried under at-least one foot of earth but may be permitted
above ground if properly supported and protected against mechanical injury.

34-12. Piping, except suction pipe and in other spécial cases where
permitted by the inspection department having jurisdiction, shall be nor-
mally empty, being filled in case of fire, or for tests.

34-13. Piping which is normally filled with liquidg, such as the suction
pipes, shall be protected from freezing when necessary. -

34-14. Piping and valves normally in_ contact with corrosive liquids
shall be of corrosion resistant metal or reliably and permanently protected

against corrosion. :

34-15. Pipes should be arranged to ;drafn' (pitch ¥ inch in 10 feet) to
as few low points as possible and'drgiir;s s_hall be provided at each of these

low points.

. 34-16. A suitable swing joint arrangement of standard weight malleable
iron or steel fittings, ot other suitable means, shall be provided at the base
of the tank risers to take care of shock and. éxpansion. At least one
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flanged or union joint shall be provided in each riser within five feet of the
ground to permit of hydrostatic testing up to this joint.

34-17. In systems with semi-portable equipment, the foam or solution
laterals shall terminate in connections for the portable units which are at a
safe distance from the tanks, outside of dikes and at least 50 feet from tanks
of 50 feet diameter or less, and one tank diameter from the shell of larger
tanks. The inlets to the piping shall- be fitted with corrosion-resistant
metal connections provided with plugs or caps.

34-20. Pipe Lines CArrYING FoAM.

*34-21. Pipe lines carrying chemical or air foam shall be of such sizes
and lengths as to deliver on the surface protected the required quantity
of foam of standard quality. The size, length, and location of such foam lines
shall be subject to approval of the inspection department having jurisdiction.

*34-22. Single line chemical foam generator systems can frequently be
designed to function satisfactorily when generators are supplied with water
at 50 lbs. indicated flow pressure. Indicated flow pressures of 75 to 100 1bs.
per square inch are preferable and should be provided. The sizes and length
of discharge line used beyond the generator should be in accordance with
the conditions under which the device has been tested and listed by nationally
recognized testing laboratories.

34-30. AR FoaM SysTEMS.

*34-31. "Usual practice involves placing an air foam maker on the tank
wall at or below the top angle and feeding a mixture of water and foam
stabilizer under.pressure to it. The admixture of foam stabilizer may pe
accomplished by any of the methods enumerated in paragraph §11-55. The
point at which the stabilizer is added to the water makes no difference in the .
foam formation. .

34-32. The introduction of foam stabilizer may be accomplished in a
central foam house and valved branch lines extended to all protected tanks.

34-33. Feed lines for the foam makers at the tank may terminate out-
side the dike or other safe location, provision being made to supply water at
proper pressure and stabilizer to proportioning equipment, etc.,, so that a
solution of water and stabilizer can be delivered through hose to these lines.

*34-34, Air foam pumping units or high back-pressure types of foam
makers may be installed at distances up to 600 feet from the protected tank
and will deliver air foam under pressure through 4” or 6” pipe to a foam
outlet at the top angle.

35-00. Valves. (See also §15-12.)

35-10. All valves, except hydrant valves, shall be of the O.S. and Y.
or post indicator type.

35-20. The laterals to each foam chamber shall be separately valved
in fixed installations (see §30.24).

. 35-30. In fixed installations, control valves to divert the foam or solu-
tions to the proper tank may be in the central foam house or may be at points
where laterals to the protected tanks branch from main feed lines. In all
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such systems the control valves shall be normally closed, clearly marked.
and the proper valves opened only in the fire emergency.

35-40. Control valves shall be located. outside dikes and not less than
the following distances from the shell of the tank which they control: 50
feet for tanks less than 50 feet in diameter; one diameter for tanks 50 feet
in diameter or larger, except that control valves may be permitted at less
than the above distances where adequately protected, subject to the approval
of the inspection department having jurisdiction.

35-50. Where two or more chemical foam generators are installed in
parallel discharging into the same outlet header, check valves shall be pro-
vided between each generator outlet and the header. The water line to
each chemical foam generator inlet should be separately valved.

36-00. Hydrants.

36-10. Centralized fixed piping systems should be provided with hydrant
outlets for foam hose streams for supplementary use on ground fires, sup-
plying portable towers, etc. In lieu of foam (or solution) hydrants, water
hydrants and portable generators or other devices acceptable to the inspection
department having jurisdiction may be provided.
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SECTION IV.

PROTECTION OF OUTDOOR STORAGE TANKS BY
PORTABLE TOWER SYSTEMS.

40-10. GEneraL: This section relates to those systems in which the
foam is applied through approved portable towers, which with powder, gener-
ators, hose connections, etc., in the case of dry chemical systems, or liquid
foam stabilizer, proport10n1ng devices, etc., in the case of air foam systems
are placed in operating position after the "fire starts. Towers may also be
used with wet storage systems.

Note: This type of system, although not as reliable as systems em-
ploying fixed discharge outlets, may be employed in indicated cases, e.g.
the protection of low tanks, 30 ft or less in height, and the protection of
horizontal cylindrical tanks. lilerally portable towers are to be
regarded as limited in scope and! effectiveness, and as not affording
the same degree of protection as fixed systems. Portable tower systems
require an adequate number of men to place and maintain the apparatus
in operation; and in some cases special truck units for the ready trans-
portation of the equipment to the location of the fire. The number and
the availability of the men, trucks, etc., is subject to the approval of the
authority having jurisdiction.

40-20. DEFINITIONS:

*40-21. PortaBLE FoaMm Tower: A device for delivering foam to the
burning surface of a tank, which is brought to the scene of the fire, erected
and placed in operation after the fire starts. Portable foam towers may be
equipped with either Type I or Type II discharge outlets.

40-22. CompLETELY PORTABLE INsTALLATIONS: The type in which
the foam apparatus, foam-producing materials, hose, etc., are transported to
the scene after the fire starts, the foam being delivered to the tank by
portable foam towers or by hose streams (see Section V).

41-00. Rate of Application.

The minimum rate of discharge to portable foam towers shall be as
specified in §31-00:

41-10. For THE ProrecTiON OF TANKS CONTAINING Ligum Hybro-
CARBONS: as specified in §§31-11, 31-12, 31-13 and 31-14.

41-20. For THE ProtECTION OF TANKS CONTAINING WATER SOLUBLE
SoLVENTs: as specified in §31-20.

42-00. Supply of Foam-Producing Materials. (See also §§13-10, 13-20.)

42-10. GenerAL: The minimum total supplies to be maintained shall
be the sum of the quantities defined in §§42-20, 42-30, 42-40.

42-20. Liguip HyprocareoNs, WATER SoLUBLE SoLveNTs: The foam-
producing materials provided shall be sufficient to permit operation of the
apparatus at the delivery rate specified in §41-00 for the following minimum
periods of time: (See also A-31-20.)
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TYPE OF PORTABLE
FOAM TOWER*

LIQUID HYDROCARBONS Type I Type II

Lubricating oils; dry viscous residuum (more than 50
seconds Saybolt-Furol at 122°F.); dry fuel oils, etc.,

with flash point above 200°F.......cccooivirverienrcreenrneas 25 min. 35 min,
Kerosene ; light furnace oils; Diesel fuels, etc., with flash

point over 110°F. t0 200°F ... ..o 30 min, 50 min.
Gasoline; naphtha, benzol, and similar liquids with flash

point below 110°F ..o 55 min. 65 min.

All crude PetroleUMS. .......o.ovovieeiieeeeeeeeeeeee e sees s 55 min, 65 min.
*See §§30-22 and 30-23 for definitions. h

WATER SOLUBLE SOLVENTS
Products such as methyl, ethyl and isopropyl alcohols, ethyl

ACELALE, ELC. .ot 30 TN, 50 min.
Products such as isopropy! ether, etc...........c.ccooviiivrveecinnne 30 min. 50 min.
Products such as diethyl ether, etc...........cccooevirirenn. P 55 min, 65 min.

Note: If the apparatus available has a delivery rate higher than
that specified in §31-00 proportionate reduction in the time figures given
may be made. Tanks containing flammable liquids having a flash point
over 200°F. closed cup are not, as a rule, required to be protected by foam.

42-21. Dry Powper GENERATORS: For the purpose of Section 42-00
it shall be assumed that dry powder generators (dual or single powder type)
consume 1.25 Ibs. of powder per gallon of water. Where “listings” of dry
powder generators and powder by nationally recognized testing laboratories
show powder consumption less than 1.25 Ibs. per gallon of water such lower
figure may be used when the generator is used in the manner on which the
listing was based. )

42-30. Foam Hose STrReaMs: The requirements for hose streams shall
be as specified in §32-30.

42:40. ReQUIREMENTS To FiLL Pipe Lines: These shall be the same
as specified in §32-40, if applicable.

43-00. Number of Foam Towers Required.

*43-10. Towers shall be available in the proper number and size as to
d?1i§\"1er f(()Jam on the burning liquid surface at a rate to meet the requirements
o 1-00.

43-11. Tanks up to 65 in diameter shall have at least one approved
foam tower ; tanks,over 65’ to 117°6” diameter shall have at least two foam
towers; tanks over 117'6” to 140’ diameter shall have at least three foam
towers; tanks over 140’ diameter shall have at least four foam towers.
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SECTION V.

PROTECTION OF OUTDOOR STORAGE TANKS BY
PORTABLE FOAM HOSE STREAMS.

*50-10. Generar: This section relates to systems in Whlch the foam
is applied through portable foam hose nozzles.

*50-20. Score: Foam hose streams are usually recommendel as
auxiliary protection in conjunction with fixed piping systems and portable
tower systems. In some cases, however, they are suitable when used alone
as in the protection of horizontal cy]indrical tanks and vertical tanks not over
30 ft. diameter nor over 20 ft. high.

51-00. Rate of Application.

The minimum rate of discharge to foam hose streams protecting a_given
hazard shall be as follows:

51-10. For Ligum HybprocArBONS.

51-11. For chemical foam sysfems with stored solutions, 0.8 GPM of
“A” solution and 0.8 GPM of “B” solution for each 10 sq. ft. of liquid
surface area to be protected.

51-12. For dry powder foam generator systems the water rate to the
generator shall be at least 1.6 GPM for each 10 square feet of liquid surface
area to be protected. :

51-13. For air foam systems the delivery rate to the foam makers shall
be at least 1.6 GPM of water (including stabilizer) for each 10 square feet
of liquid surface area of the tanks to be protected.

51-14. For highly volatile materials such as casinghead gasoline (25
to 40 1bs. Reid vapor pressure), higher rates of application are required,
possibly as high as double the rates specified in §51-11 and §51-12.

51-20. For WATER SOLUBLE SOLVENTS.

51-21. For certain water soluble solvents the water rate to foam gener-
ators in gallons per minute for each 10 square feet of liquid surface area to
be protected shall be as specified in the table below :

Water Rate
gpm/ 10 sq. ft.

Products such as methyl ethyl and isopropy! alcohols, ethyl ace-
LALE, ELC. ..ot e e e s en

Products such as isopropyl ether, etc 21
Products such as diethyl ether, etC............coooevieeeerermeresrerereeeeereeneeeen 43

51-22. Protection of these water soluble solvents requlres the use of
alcohol type foam (see paragraph 11-45. 30)
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52-00. S;Zpgly of Foam-Producing Materials. (See also §§13-10 and
-20.) C

52-10. Liguip Hyprocarsons, WATER SoLUBLE SoLvENTs: The quan-
tity of foam-producing materials provided shall be suﬂicwnt to permit
operation of the apparatus at the delivery rates set forth in §51-00 for the
following minimum periods of time:

LIQUID HYDROCARBONS

Lubricating oils; dry viscous residuum (more than 50 seconds Say-
bolt-Furol at 122°F.) ; dry fuel oils, etc.,, with flash point above
2000 . et et ettt 35 min.
Kerosene ; light furnace oils; Diesel fuels, etc., with flash point over
110°F. to 200°F
Gasoline ; naphtha benzol, and similar liquids with flash point below
L00 . et e ettt e es s b e er s s 65

All crude petroleums

WATER SOLUBLE SOLVENTS
Products such as methyl, ethyl and isopropyl alcohols,

€thy] ACELALE, €C........covvrerierrcererietiineeescarr et srssre sttt sbesas s e sas s e enees 50 min.
Products such as isopropyl ether, etC.........cococevivccrirminrersinrresrercenncene 50 min.
Products such as diethyl ether, ete.......ccooovverennviniiriineere e 65 min.

52-11. Dry Powber GENERATORS: For the purpose of Section 52-00
it shall be assumed that dry powder generators (dual or single powder type)
consume 125 lbs. of powder per gallon of water. Where “listings” of dry
'pgwder generators and powder by nationally recognized testing laboratories
show powder consumption less than 1.25 lbs. per gallon of water, such lower
figure may be used when the generator is used in the manner on which the
listing was based.

52-12. In plants where only horizontal cylmdrxcal floating roof or
pressure tanks (e.g. spheroids) are in service a quantity of foam-producing
materials_sufficient- to permit operation of the equipment spec1ﬁed in §53-20
for a period of at least 30 minutes shall be provided.

53-00. Number of Foam Hose Streams.

*¥53.10. Foam hose streams shall be available in the proper number and
capacity as to deliver foam on the burning liquid surface at a rate to meet
the requirements of §51-00.

53-20. In plants where only horizontal cylindrical floating roof or
pressure tanks (e.g. spheroids) are in service, the following minimum number
of foam hose streams shall be provided. For the purpose of this requirement,
the equipment for producing foam hose streams shall have a water rate (or
solution rate) of at least 50 gpm.

53-21. For tanks less than 65 ft. diameter: 1 hose stream,

53-22. For tanks 65 ft. in diameter and larger: 2 hose streams,
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53-23. Where more than one horizontal tank is enclosed by a single
dike, and the aggregate capacity of the tanks exceeds 35,000 gallons, at least
two foam hose streams shall be provided.

53-30. The size of air foam nozzles, nozzles and mixing sets for
chemical foam, and similar auxiliary equipment shall be as specified by the
;nanufacturer and used in accordance with the instructions of the manu-
acturer.

54-00. Operating Tests.

54-10. Manufacturers shall report test results to users and the inspec-
tion department having jurisdiction as follows:

54-11. Water rate to single powder foam generators at 50, 75, and 100
p.s.i. flowing pressure, and powder rate and foam production rate (measured
after good foam is discharged from the nozzle) using stated powder delivering
through 100 feet of 2/2 inch hose and stated nozzle, and foam stream range
with water at 70°F

54-12. For foam solution generators, test similar to §54-11, but with
twin 214 inch solution lines 200 feet long to stated mixing nozzle set, and
additional data to include pressure on generator outlet and at the inlet to the
mixing nozzle set.

55-00. Unlined Fabric Hose.
55-10. Unlined-fabric hose shall not be used with foam equipment,
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APPENDIX.

A-11-00. Reference to other standards and publications:

The following publications of the National Fire Protection Association
deal with other standards and information related to the use of foam fire
protection :

VoLuME I, NatioNaL Fire Cobes, FLAMMABLE LiQuins AND GASES

Flammable Liquids Ordinance (NFPA No. 30-L)

Protection of Tanks in Flooded Regions (NFPA No. 30A)

Rooms, Cabinets and Houses for Storage of Flammable Liquids
(NFPA No. 30C)

Concrete Fuel Qil Tanks (NFPA No. 30D)

Dip Tanks (NFPA No. 34)

Fire Hazard Properties of Flammable Liquids, Gases and Volatile
Solids (NFPA No. 325)

Lacquer Manufacturing Plants (NFPA No. 35)

Standard Method of Test for Flash Point by Means of the Pensky-
Martens Closed Tester (ASTM D 93-46)

Standard Method of Test for Flash Point by Means of the Tag
Closed Tester (ASTM D56-36)

VoLuME IV, NartioNAL FIre Cobes, EXTINGUISHING EQUIPMENT.

.Sprinkler Equipments, Installation of (NFPA No. 13)
Gravity and Pressure Tanks (NFPA No. 22)
Centrifugal Fire Pumps, Installation (NFPA No. 20)
Steam Fire Pumps (NFPA No. 21)
ValesIs C06ntrollmg Water Supplies for Fire Protection (NFPA
o.
First Aid Fire Appliances (NFPA No. 10)
Outsll\?e Iz"x"())tectlon, Private Underground Piping Systems (NFPA
o
Valves, Indicator Posts and Hydrants, Specifications (NFPA No.
29A, B, O)
Fire Hose, Care of (NFPA No. 198)
Fire Hose Couplings (NFPA No. 194)
Hydrants, Uniform Marking (NFPA No. 291)
Private Fire Brigades, Organization, Drilling and Equipment
(NFPA No. 27)

VoruMmE V, NatioNaL Fire Cobes, ELECTRICAL.

Signaling Systems (Central Station), the Installation, Maintenance
and Use of for Watchmen, Fire Alarm and Supervxsory Service.
(NFPA No. 71)

Signaling Systems, Proprietary, Auxiliary, Remote Station and Local
Protective (NFPA No. 72)

VoLuME VI, NationaL Fire ConEs, TRANSPORTATION.
Petroleum Wharves (NFPA No. 304-L)

OtaEr NFPA PUBLICATIONS:
Handbook of Fire Protection (1954)
Aircraft Rescue and Fire Fighting (NFPA No. 403)
Industrial Fire Brigades Training Manual (NFPA No. 621)



APPENDIX 11-31

A-11-41. STORED SOLUTION SYSTEMS :
Heat Actuator —-—vk

Deflector Outlets

Flared Outlets

A-11-41.
type protecting a dip tank and drain board.

An automatic chemical foam system of the stationary unit

In the case of stored solution systems, where the acid solution (“A”
solution) and bicarbonate solution (“B” solution) are properly prepared for
use in equal volumes, 0.5 gallon of “A” solution plus 0.5 gallon of “B” solution
(a total of one gallon of solutions) produces about eight gallons of foam.

A-11-42. ContiNvous Foam GENERATORs: Figures A-11-42-A and
A-11-42-B show the two types of chemical foam generators.

A-11-42-A. Single hopper chemical foam
generator of the single powder type.



11-32 FOAM EXTINGUISHING SYSTEMS

Fig. A-11-42-B. Dual hopper chemical
foam generator of the two powder type.

The water pressure at the inlet to the generator should preferably be
between 75 and 125 psi. Operation is, however, possible with a minimum
of 50 psi at the generator inlet.

The back pressure created by hose or piping attached to the discharge
side of the generator should not exceed 40% of the generator inlet pressure.

A-11-44. Foam Hose Streams: Ample hose should be provided for
foam development. The nozzle throat sizes are much larger than those
commonly used for water. The manufacturer should state the correct size and
length of hose and size of nozzle for each chemical foam unit.

Where water temperatures are less than 50°F., the mixing tubes used
with two powder generators should be increased in length to conform with
the recommendations of the manufacturer. Similarly, the length of hose
used on the discharge side of single powder generators should likewise be
increased. The size of nozzle tip used should also be as recommended by
the manufacturer.

A-1145. Foam POWDER.

A-11-45.10. Dual foam powder produces 8 to 12 gallons of foam per
pound of powder consumed, depending on the apparatus used and the con-
ditions of use. Modern dual generators produce from 11 to 16.5 gallons of
foam per gallon of water consumed. (See Notes 1 and 2, A-11-45.30.)

Dual foam powder is packed in pails containing approximately 50 Ibs.
The pails are distinctively marked with the letters “A” and “B.”

Powder pails should be stored in a dry place and kept painted to prevent
perforation of the container by corrosion with attendant deterioration of the
contents. Powder should not be exposed to excessively high temperatures,
pgeferql])ly, not over 100°F., to prevent deterioration of the powder within
the pail.

. The entire stock of pails should be restacked every six months and the
pails turned over (i.e., inverted with respect to their former position) to
prevent compacting of the powder. This is particularly important where the
stocks are subject to vibration.
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A-11-45.20. Single foam powder produces 7 to 11.5 gallons of foam
per pound of powder consumed, depending on the apparatus used and the
conditions of use. Modern single powder generators produce from 10 to 19.5
galll?n:S of )foam per gallon of water consumed. (See Notes 1 and 2,

-11-45.30.

Single powder is packed in 50-1b. pails which are distinctively marked.
The precautions given in A-11-45.10 also apply to single powder chemicals.

A-11-45.30. The special foam powder produces 5 to 7.5 gallons of foam
per pound of powder consumed depending on the apparatus used and the
conditions of use. Modern single powder generators using this material
produce from 6.5 to 11.5 gallons of foam per gallon of water consumed. (See
Note 2 below.)

This special foam powder is effective on fires involving water soluble
solvents among which are the following:

Alcohols Ethers
Methy! alcohol Ethyl ether
Ethyl alcohol Isopropyl ether
Propyl alcohols Amyl ether

*Butyl alcohols Dioxane
*Diacetone alcohol Ethyl Cellosolve
Butyl Cellosolve
Esters *Carbitol
Methy! acetate *Butyl Carbitol
Ethyl acetate Ketones
Acetone

Methyl ethy! ketone

*These represent borderline cases in which the material destroys ordinary
foam to some extent. A higher than usual rate of regular foam application is
necessary to achieve effectiveness ordinarily encountered on petroleum products.

Ordinary foam powder is suitable for use on fires involving iso-octyl
alcohol.

Where materials other than _those listed require protection, the manu-
facturer of foam-producing materials should be consulted as to type of foam
and rate of application necessary to secure extinguishment.

The precautions given above in A-11-45.10 also apply to the “alcohol”
type foam chemicals.

Note: 1. The foam produced by the powders referred to in
A-11-4510 and A-11-45.20 disintegrates rapidly when applied to
most water soluble solvents such as certain alcohols, ketones, ethers,
etc., and is not considered effective in the extinguishment of fires
involving these liquids.

2. Foam expansion depends on a number of factors,
among which are:
a—Type of foam powder.
b—Water temperatures.
c—Atmospheric temperatures.

The values given above are for water temperatures between 50
and 70° F. Low water temperatures retard the chemical reaction.
Warm water may result in higher expansion at the expense of the
quality of the foam.
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A-11-51. Fixep Foam Maxkers ror AIR Foam: In installations such
as dip tanks, quench tanks, etc., as illustrated below, the foam maker may be
installed in connection with a vessel of stabilizer from which the stabilizer is
drawn by the flowing water passing through the foam maker. Such devices
may be automatically or manually operated by controlling a single valve,

FOAM BOX FOR
GENTLE APPLICATION

I FOAM MADE WERE

FOAM LIQUID STORAGE

" _WATER SUPPLY

Fig. A-11-51, Schematic diagram showing protection of dip tanks
with air foam system. Foam liguid (stabilizer) storage in vessel beside
dip tank.

A-11-52. Amr Foam Pumps: Fig. A-11-52 illustrates a pressure foam
pump. This is a truck or trailer mounted unit driven by a gasoline engine.
It consists of three positive displacement rotary pumps whose discharge
capacities are proportioned to one another. These pumps are driven through
suitable gears from the same shaft. Water is admitted at (8) to the water
pump (1). Air foam stabilizer is drawn through hose (9) by pump (2) and
delivered to the discharge side of the water pump. The mixture of water
and stabilizer is directed to the open suction of a churn pump (4) having a
nominal capacity of 2,000 gpm. This pump also draws in air through the
open suction and the mixture of air, water and stabilizer is converted to a
homogeneous mixture of air foam in the pump and discharged through outlet
(6) or through the 2—214 in. hose connections (5).

This machine delivers foam through the foam outlet or the 215 inch
hose connections at any pressure up to 60 psi, and its operation is practically
independent of pressure variations in the lines or in the water suction inlet.
[t delivers from 500 gpm to 2,000 gpm of foam at a constant expansion of 4.
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Fig. A-11-52. Air Foam Pump.

(1) Water Pump, (2) Stabilizer Pump, (3) Gear Box, (4) Churn Pump,
(6) 2—21%4” Hose Connections, (6) 67 Hose Connection, (7) Pressure Control,
(8) 4%” Water Inlet, (9) Hose Connection to Stabilizer Container, (10) Tachometer
on Control Panel,
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Limitations: This air foam pump will stall if operated with all outlets
closed. The pressure available at the foam discharge depends on the speed
at which the engine is operated which in turn controls the volume of foam
delivered ; e.g., at the minimum output rate of the device (500 gpm) only
about 40 psi foam pressure is available.

A-11-53. A Foam Hose StreaM NozzLEs:

Fig. A-11-53. Air Foam Playpipe.

A-11-54. A Foam StasiLizer: The “high expansion” type stabilizer
produces about 350 gallons of air foam per gallon of stabilizer a.nd 16 to
18 gallons of air foam per gallon of water. The “low expansion” type of
stabilizer produces 120 to 200 gallons of air foam per gallon of stabilizer and
8.5 to 11.5 gallons of air foam per gallon of water. These figures are rep-
resentative of playpipe performance and delivery from fixed air foam makers
of the low back-pressure type. Foam production from the high back-pressure
type of foam maker varies with the back-pressure imposed.

A-11.55.11. Premixep A Foam Sorurions: The manufacturer
should be consulted regarding stabilizer to be used in the preparation of
pre-mixed solution.

A-11-55.21. Puwmp SuctioNn MerHOD: This type of proportioner (Fig.
A-11-55.21) consists of an eductor installed in the suction line to a water
pump. To operate satisfactorily, the head on the water supply line must
not be higher than that on the tank of air foam stabilizer.
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The capacity of the proportioner may be varied fr.om approximately
50% to 200% of the nominal or rated capacity as prescribed by the manu-
facturer.

il

STABILIZER
SOLUTION TO
PUMP SUCTION'

Fig. A-11-55.21. Pump Suction Proportioner. To install: connect A to water
suction line, connect B to suction side of pump. To operate foam system: close
valve C, open valves D and E. To discharge plain water: close valves D and E,
open valve C,

A-11-55.22. ArounD-THE-PuMP ProporTIONER: This device consists
of an eductor installed in a bypass line between the discharge and suction of a
water pump. A small portion of the discharge of the pump flows through
this eductor and draws the required quantity of air foam stabilizer from a
container, delivering the mixture to the pump suction. Variable capacity
maiy be secured by the use of a manually controlled multiported metering
valve

LIMITATIONS :

1. The pressure on the water suction line at the pump must be essentially
zero gauge pressure or on the vacuum side. A small positive pressure
on the pump suction can cause a reduction in the quantity of stabilizer
educted and even the flow of water back through the eductor into
the stabilizer container.
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2. The elevation of the bottom of the stabilizer container should not be
more than 6 ft. below the proportioner.

3. The bypass stream to the proportioner uses from 10 to 40 gpm of
water depending on the size of the device and the pump discharge
pressure. This factor must be recognized in determining the net
delivery of the water pump.

SOLUTION
_ DISCHARGE LINE
Y

@ WATER SUCTION LINE

SHUT OFF VALVE .7
IN BY-PASS LINE pump-t
/ EDUCTOR
METERING
S
> / VALVE

FOAM STABILIZER
PICKUP

FOAM
STABILIZER
CONTAINER

Fig. A-11-55.22. Around-the-Pump Proportioner.

A-11-55.31. Pressure ProporTIONING TANK METHOD:

The arrangement of these devices may take a variety of forms. A single
tank or a battery of tanks manifolded together may be used. There are also
single tanks divided into two separate compartments by a bulkhead and dual
tank arrangements.

Where single tanks or a battery of manifolded tanks are used, it is
necessary to interrupt foam production while recharging. With the com-
partmented tank or dual tank arrangement, continuous operation can be
secured. The smaller devices are portable for use with hose streams.

The device illustrated in A-11-55.31B shows an arrangement of 2 tanks
with a proportioner so installed that it can draw air foam stabilizer from
either tank.

Each compartment has a screw cap on top for charging with stabilizer
and a screw cap at the bottom for draining the water from the compartment
upon exhaustion of the foam compound. Above each compartment is a
valve which when opened permits the introduction of stabilizer from that
tank into the water stream.

To operate, the valve on one tank is opened. When the supply of
stabilizer in this compartment has been exhausted, the valve is closed and the
valve on the other tank is opened. The exhausted compartment is then
drained of water and refilled. This operation can be repeated continuously
to provide an uninterrupted foam stream. Recharging must be done
promptly and within the time required to exhaust one of the tanks. The
operating range of this device is from 75 psi to 125 psi.
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LIMITATIONS :

L

2.

4.

The capacity of these proportioners may be varied from approximately
50% to 200% of the rated capacity of the device.

The pressure drop across the proportioner ranges from 5 to 30 psi
depending on the volume of water flowing within the capacity limits
given above.

The length of time these devices will operate before recharging is
necessary is given on the nameplate as a function of the water flowing
through the eductor. This time may vary from 2 or 3 minutes for
a small unit, up to 15 minutes or longer for the larger units.

After each use, these units must be completely emptied and recharged.

: o ik s 0|
Fig. A-11-55.31A. Fig. A-11-55.31B.

Pressure Proportioner, Pressure Proportioner,
Compartmented Single Tank. Dual Tank.

A-11-55.32. In-LINE INpucTor: This inductor is for installation in a
hose line, usually at some distance from the foam maker or play pipe, as a
means of drafting air foam stabilizer from a container.

LiMITATIONS :

1.

The in-line inductor must be designed for the particular foam maker
or playpipe with which it is to be used. The device is very sensitive
to downstream pressures and is accordingly designed for use with
specified lengths of hose or pipe between it and the foam maker.

The pressure drop across the inductor is approximately one-third of
the inlet pressure.

The elevation of the bottom of the stabilizer container should not be
more than 6 ft. below the inductor.
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Fig. A-11-55.32. In-Line Inductor.

A-11-55.33. PRIMARY-SECONDARY INDUCTION METHOD: This method of
introducing air foam stabilizer into the water stream en route to a fixed foam
maker is illustrated in Fig. A-11-55.33.

The unit consists of two inductors designated as the primary inductor
and the secondary inductor. The primary inductor is located outside the

FOAM MAKER

AIR INTAKE
(ASPIRATOR)

1|  wouctor

B

Fig. A-11-55.33. Air Foam Auto-induction System.
Solution pick-up tube picks up stabilizer from its container.
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firewall enclosure and is installed in a bypass line connected to and in parallel
with the main water supply line to the foam maker. A portion of the water
flows through the primary inductor and draws the stabilizer from a container
by means of a pick-up tube.

The main water line discharges through the jet of a secondary inductor
located at the foam maker proper, the mixture of water and stabilizer from
the primary inductor being delivered to the suction side of the secondary
inductor.

LIMITATIONS:

1. The primary inductor may be installed as much as 500 ft. from the
secondary inductor. The size of piping used, both in the water and
the solution lines, should be as specified by the manufacturer.

2. The elevation of the bottom of the stabilizer container should not be
more than 6 ft. below the primary inductor.

A-11-55.34. Pressure SioE PrororTIONER: By means of an auxiliary
pump, foam compound is injected into the water stream passing through an
inductor. The resulting foam solution is then delivered to a foam maker or
playpipe. The inductor may be inserted in the line at any point between
the water source and foam maker or playpipe.

To operate, the main water valve is opened and a reading of the pressure
indicated on the duplex gauge is taken. The bypass valve in the line
between the suction and discharge of the foam stabilizer pump should be
opened fully and the pump started. By slowly closing the bypass valve to
increase the discharge pressure of the foam stabilizer, the second pointer on
the duplex gauge is brought to coincide with the indicated water pressure.
When both gauge hands are set at the same point, the proper amount of
foam stabilizer is being injected into the water stream.

—_DUPLEX
GUAGE

STABILIZER
PUMP STABILIZER
\ DISCHARGE]
STABILIZER D~
sucnon] S’AESE
pd
£
SHUT OFF VALvE Y
\suuv OFF IN BY-PASS LINE
VALVE
FOAM
STABILIZER
CONTAINER
< FOAM SOLUTION D1l —"" _  WATER SUPPLY
- DISCHARGE LINE — —————_  UNDER PRESSURE

INDUCTOR
Fig. A-11-55.34. Pressure Side Proportioner.
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LIMITATIONS :

1. The capacity of the proportioner may be varied from approximately
50% to 200% of the rated capacity of the device.

2. The pressure drop across the proportioner ranges from 5 to 30 psi
depending on the volume of water flowing through the inductor within
the capacity limits given above.

3. A separate pump is required to deliver stabilizer to the inductor.

A-11-55.35. WaTer Motor ProporTroNER: This device consists of two
positive displacement rotary pumps mounted on a common shaft. Water
delivered to the larger pump causes it to drive the smaller pump which is
used to draft stabilizer from a container and deliver it to the water discharge
line from the larger pump. By proportioning the sizes of the two pumps, the
correct volume of stabilizer is delivered to the water stream.

Limitations: The pressure drop across this proportioner is 25% at
100 psi. It is manufactured only in certain ranges of approximately two
times the minimum, i.e., 60-150 gpm, 250-500 gpm, and 500-1,000 gpm. It
has no limitations with respect to pressure and correct proportioning. The
volume of water flow governs the volume of stabilizer delivered into the water
stream.

Fig. A-11-55.35. Water Motor Proportioner.
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A-11-55.41. Buit-In Inpucror 1IN Foam Maxer: Figures A-11-51
and A-11-53, show this type of proportioner where one or more of the jets
in the foam maker are utilized to draft the stabilizer.

LiMITATIONS :

The bottom of the stabilizer container should not be more than 6 ft.
below the level of the foam maker. The length and size of hose or pipe
between the stabilizer container and the foam maker should conform to the
recommendations of the manufacturer.

A-12-13. Use ofF Foam 1o Prevent FIre: For example, a tank
truck or tank car wreck should be covered by foam before ignition takes
place. Spills in garages, airplane hangars, etc., may be effectively handled in
the same manner.

. A'—12-20: LimitatioNs: Foam is not considered a suitable extin-
guishing agent for fires involving liquefied compressed gases, e.g. butane,
butadiene, propane, etc.

Judgment must be used in applying foam to vessels containing hot oils,
asphalts, etc., which are above boiling point of water. The water in the
foam may cause violent frothing of the contents and even the forceful
expulsion of a portion of the contents.

Foam hose streams are not recommended for use on fires involving
elec'trlcal equipment where the foam could come in contact with energized
equipment,

Foam is not suitable for use on materials which will react violently with
water (e.g. metallic sodium) or which produce hazardous materials by
reacting with water.
~ Certain wet_ting.ag.ents are incompatible with some foams. Dry chem-
ical powder extinguishing agents may in general exhibit the same reaction.

A-13-20. Foam Mixine CHaMBERS FOR CHEMICAL Foam: The mini-
mum yolpme of a mixing chamber (in gallons) should be approximately
one-thirtieth of the water rate to the chamber in gallons per minute.

A-13-40. WATER SUPPLIES:

QuaLity: Ordinary water supplies, whether fresh or salt, hard or
soft, have no significant effect on the quality or volume of foam produced.
There may be unusual circumstances where the water will contain minerals,
silt, organic matter or trade wastes which will affect foam quality. The
manufacturer and the inspection department having jurisdiction should be
consulted.

TEMPERATURE: Foam chemicals work best when water temperatures
are not less than 50° F. nor more than 100° F. Optimum results are ob-
tained at temperatures from 60 to 70° F. Low water temperatures retard
the chemical reaction so that longer mixing time must be provided. High
water temperatures produce foam which is more susceptible to breakdown.

Air foam production is much less sensitive to variations in water
temperature than chemical foam production, but is best when water temper-
atures are between 40° F. and 100° F.

A-13-43. STRAINERS: Where the water is clear, a simple strainer
should be provided. Where the water is moderately contaminated, self-
cleaning strainers accessible for cleaning during the emergency should be
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used. Dual type strainers, or the equivalent, may be necessary if water
supplies are badly contaminated. Strainers may be installed in the water
supply line or as part of the foam apparatus. Strainers may also be re-
quired near foam makers served by long pipe lines where scale may exist,

A-14-40. WeT StorAGE CHEMICAL FoAM SYSTEMS:

SOLUTION  DISCHARSE LINES TO
STORAGE TANKS ANg FlrLd
HYDRANTS

FORM HYDRANT.-

| e TWIN DUPLEX PUMP FOR DELIVERING
O SOLUTIONS OR
TWO SEPARATE TWIN PUMPS

SOLUTION STORAGE TANKS CONTRINING
FORM JOLUTIONS IN LIQUID FORM

Fig. A-14-40. Typical two solution (acid and basic) chemical foam
system Inyout. Discharge line layout similar to that for two powder
type shown in A-11-52B.

A-14-42. Experience shows that foam solutions now in use work
best at temperatures not less than 50° nor above 100° F. Storage at high
temperatures favors decomposition of the sodium bicarbonate solution.

A-14-45. This usually requires a twin duplex pump or two identical
pumps operated from a common prime mover.

A-14-52. CenTrALIZED FixEp PipING SysSTEMS:
PORN DISCHARGN LINES

SNSNE

FORM DELIVERY OUTLETS

VERTICAL O/
STORAGE TrrRpes

/FW'H GENERATOR HOUSE

0980 CHI—Foan GemeraTor

ATER SuPPLY

AN MYDRANT

Fig. A-14-52A. Typlcal chemical foam generator system layout
of the single powder type.

Diagram not to scale. Foam generator houses should be located
well away from tanks. Dikes not shown.
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N/XING  CHRABER AND
PELIVERY OUTLET
O/l STORAQE TANKS
TO 3STORAGE TANXS
N_FIELD
PRY PowDER FORM ﬁ 2
CHEMKRL SePPLY, =
STORED In roIsTuRe

Nrieip conreac ] Foart wromans
PROOF PALS OR OVER- VALVES
HERD STORAGE BiNS

i - .
33T
WATER B $

&
turnr\
TO_FOAM YD

EANTS|
FOAN GEmERATOR AT DISTILING
(wo roween ryee) || _~vmrs

060

J][L

Fig. A-14-52-B. Typical chemical foam generator system layout of
the two powder type.

A-14-52.10. DuAL Powbper GENERATOR SYSTEM WITH POWDER IN BINS:

Fig. A-14-52.10,

Dual Powder Generator System with Powder in Bins.
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A-14-52.20. The facilities must be laid out so as to provide ample
working space in which to handle portable containers of powder, to open
the containers, to deliver the powder to the generators, and to dispose of the
empty containers without interrupting the flow of chemicals to the generators.
Pails of powder should be piled not over five high. If the system is a dual
powder system, the pails should be arranged so that both “A” and “B” powder
pails can be handled without confusion. Clear access to the generator house
should be provided so that additional supplies can be brought in if needed.

A-14-60. A FoaMm SYsTEMS:

FOAM MADE HERE
AT CHAMBERS FOAM CHAMBER

T . ’F7’7~—7——_r—-—r—___r~__7-_~T-_r’j‘r
T [l T N -—

R S T T T e UL ——
= S N (R
‘l‘d- e - o~
e PUMP Pkmlomﬁ" —
[l = 1

LQuID —
STORAGE

FOAM SOLUTION
HYDRANT

WATER suppLy PUMP

Fig. A-14-60. Schematic arrangement of air foam protection for storage tanks.
Ligquid storage indicated lower left of illustration is stabilizer storage.

A-18-30. DiscuarRGE TEsTs: The foam discharged from the delivery
equipment (foam chamber, portable tower, pipe or nozzle) shall be of good
quality as defined in §11-30. This standard, to be effectively used, requires
a minimum quality of foam. As a means of assuring that users of foam
equipment will be able to produce foam of at least the minimum quality as
defined herein, the following tests are suggested:

StanpARD FirE TesT—FoaMm.§

Purpose: The purpose of this test is to provide an index to the fire
extinguishing properties of foam, its resistance to flame attack and its
ability to form a protective blanket.

FieLp Tests ForR AIR Foam QuaLITy.

Purpose: These tests permit evaluation of the quality of the foam
discharged from an air foam apparatus or system. If the foam has passed
the standard fire test for foamt, these laboratory-type tests provide rapid and
simple means of verifying that the apparatus, as installed, may be expected
to produce foam of fire-fighting quality.

tThe details of specifications for a Standard Fire Test for Foam have been referred
(1949) to the appropriate testing laboratories for clarification.
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Two tests are specified, the expansion test and the drainage test, and
both must be made to permit a satisfactory evaluation.

ExpansioN TesT: The expansion value may be defined as the
reciprocal of the specific gravity of the foam and also the ratio of the final
foam volume to the original water volume.

The container used for sampling shall be 2” deep by 734" 1.D. (volume-
1400 millilitres), preferably made from aluminum or plastic, about 1/16”
thick to eliminate dead weight. In the bottom, at the edge, a 14” drain tube
with suitable cock shall be provided (see Fig. A-18-30-A). The container,
with fittings, should be carefully tared, and this weight, in grams, recorded.

The foam sample for this test is to represent as nearly as possible, the
foam reaching the surface of the fire, i.e., it must be taken with a minimum
of splashing or agitation which would entrain additional air. In some
cases, this may be conveniently accomplished by tapping a line carrying
foam with a 74” sampling line and valve to throttle the flow. In sampling
from portable nozzles, the most satisfactory method is to discharge foam
onto the ground in a normal manner and then IMMEDIATELY afterward
scoop the foam sample from the pile.

When the container has been filled, any excess foam should be struck
off to insure that the sample is of the correct volume, also any foam
clinging to the outside of the container must be wiped off. After the sample

qn Draw-off connection
g™ V4" dia. with pinch cock

N Plan
[ T R
()
pRTN)
s\_' =
l Elevation
STAND FOAM CONTAINER

Fig. A-18-30-A., Container for Expansion Test.



