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- FIRE SUPPRESSING AGENT: A HALON ALTERNATIVE

Stephanie E. Giessler, Jurgen Giessler. and Mike Trulby
Firefreeze Worldwide. Inc.
Rochaway, NI (7866 USA

The purpose of this paper is to introduce and illustrate the unigue firefighting and life-saving
charactenistics of Cold Fire. and to outline why Cold Fire should be evaluated further. as u safe
and effective “solution™ 1o halon in both total-flooding and streaming applicatons.

Cold Fire. a UL Listed Wetting Agent. is considered to be an acceptable alternative to halon
under the Environmental Protection Agency’s Significant New Alternatives Policy Program
{SNAP). All possible replucement and/or altemative agents to halon. need to comply with
existing requirements such as environmental standards. toxicity. corrosion. slorage. penetration
capability. and system compatibility, to name a few. Cold Fire sausfies these requirements and
offers additional advantages.

INTRODUCTION

What is Cold Fire?

Cold Fire is a UL listed Werting Agent for Class A and B fires [1]. Cold Fire was tested in
accordance with UL 162, UL 711 and NFPA 18 requirements for Wetting Agents, Cold Fire is
unique: however, in COmMparison 10 most wetting agents. as it has the capability 1o extinguish
Class B [1] and D fires [2]. This environmentally friendly agent is plant- and water-based and
has been approved by the Environmentul Protection Agency under their Significant New Alterna-
tives Policy Program (SNAP) [3] as an acceptable substitute for Halon 1211 and Hailon 1301.
The agent is nontoxic, noncorrosive. and offers an unprecedented cooling effect,

How Does Cold Fire Work on Extinguishing a Fire?

Cold Fire works by ceasing the chain propagation of the free radical reaction of fire. Tt doex this
by removing the heat from the lire triangle and immediately bringing the fire below s flash
point. Simultaneously, Cold Fire works 1o encapsulate the fuel source. When properly applied.
this cooling und encapsulation process prevents the possibility of reignition.

Severul criteria must be considered when assessing various replacement augents for aircraft fire

suppression. The following defines the compliance of Cold Fire with these criteria.

CRITERIA

Environmental Considerations

Cold Fire is considered to be environmentally friendly and nontoxic. The agent has successiully
completed extensive toxicity. corrosivity, and biodegradability testing with the following EPA
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recognized laboratories: SGS US Testing (Fairfield. NI) and Consumer Product Testing.
“airtield. NJJ. All tests were conducted in accordance with procedures outlined in the Environ-

mental Protection Agency Health Effects Test Guidelines, EPA 560/6-32-001: and Pesricide

Assessment Guidelines. EPA 340/9-82-025, Office of Pesticides and Toxic Substances.

Toxicity

Cold Fire poses no health risk to workers, crew members. and/or passengers. It hus received an
HMIS rating: 0 Reacuvity, 0 Flammability. 0 Health Hazard.

Dermal toxicity—When tested. Cold Fire was not considered to be a dermal imitant. Cold Fire
was not acutely toxic following dermal administration at 3.0 g/ke.

Ocular toxicity—When tested. Cold Fire was not considered 10 cause eve irmitation.

Oral wxicityv—Cold Fire did not induce any mortality in luboratory animals following oral
admunistration at 3.0 g/kg. Cold Fire was considered to have an acute oral LDs, value greater
thun 5.0 ao/kg.

Skin sensitization—When tested. Cold Fire was not considered to be a skin sensinizing agent.
Acute inhalation toxicity—When tested, Cold Fire was not toxic to the rest animals following a
4 hr exposure at a neminal concentration of 33.3 mg/L (actual concentration was 16.9 mg/L).
The LCsy was estimated 1o be greater than 35,3 mg/L {actual concentration was [6.9 mg/L).
Asphyxiation and toxicity are, theretore. not considered Lo be of concem it using Cold Fire as a
lotai-ooding and/or streaming agent.

Limited Water Damage

When considering u replacement or altemative to halon for atrcraft fire suppression. the 1ssue of
possible excess water damage and cleanup is of concern. Although Cold Fire is approximately
9456 water, it penetrates 1 surtuce and/or area 6 umes faster than water alone [1]. This penetra-
tion Factor results in the use of less warter to extinguish the fire und in minimal. if any. consequent
water damage. Less cleanup is also required.

Indelinite Shelflife

Cold fire is 1004 soluble in water. The agent wiil not separate or 2el. and it is fresze-thaw
stable. The shelf life of the agent is indetinite. as long us it Is kepuin a closed container or
system. [ lett open. normal evaporation of the water over time will occur [1].

Increased Visibility

Aside [rom fire. heat and smoke can cause serious health hazards that, in some cuases, can prove
futal to crew members and passengers. When a fire occurs on-board an aircraft. smoke becomes
a significant factor. Smoke consumes the body of the aircraft in a matter of minutes, if not
seconds, Once consumed. visibility to reach an exit is minimized if not eliminated. Coid Fire
works to extinguish the fire. cool the areu. and encapsulite the hydrocarbons in the smoke. Cold
Fire rrunsforms the smoke from black to white. This transtormation happens almost immediate-
ly, thereby increasing visibility and enhancing rescue. After u few minutes. most if not all the
black hydrocarbon smoke is eliminated. As Cold Fire cools and absorbs the hydrocarbon smoke.
the likelihood of smoke inhalation and stesm burm are reduced.
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Minimal Cleanup

Cold Fire is a nonhazardous materiaf and requires minimal cleanup. The agent is non-staining,
leaves no residue, and is not a slipping hazard.

Corrasion

Cold Fire is noncorrosive. The results of the DOT corrosion testing completed by SGS US
Testng on aluminum and steel are shown in Table 1 [4].

TABLE 1. TEST RESULTS.

Corrosion Rate

mm/veur Ty vear
Aluminum 7075 T-6 Bare 0.07-0.03 L0353 -0.003
Stee! 0.23-0.27 00000011

Comments: Perd9 CFR [72.130 (A} (2) a liquid is considered ro have & severs corrosion rate if
it corrosion rate exceeds 6.25 mm (0.0246 in) a vear on steel (SAE 10204 or aluminum inon-
clad 7075 T-0) at a est lempeniture of 33 *C (031 °F [4].

ADVANTAGES IN LUSING COLD FIRE

When water is applied to a fire and/or heated'surtace. it converts 10 heuted steam resuiting in
possible superheared steam inhalation and/or steam burn. Although, water is an excellent lire-
fighung median. it lacks the enhanced cooling und penetration capabilitv. which are inherent
characteristics of Cold Fire.

Cooling Effect

Coid Fire works 1o destrov the melecular structure of heat. Unlike water or air, Cold Fire's
extraordinary penetraton capabibicy allows the agent w e ropidfy absorbed into a heated surtace.
destroving the molecular structure of heut on contaect. This destruction allows the heut 1o be
instuntaneous |y released and dispersed into the atmosphere at ambient temperature.

Cooiing tests conductad by [ntertek Testing Services on various materials show that [3] Cold Fire
has the ability to cool down 2 surface an average of 10 times faster than water alone. Tests were
conducted on the following materials: copper {Figure | ). sheet metal iFigure 2). stesl ( Figure 3
and glass (Figure 4).

Penetration

According 1o our UL test results. Cold Fire is considered to be 6 times more penetrable than
water [1]. The result is faster knockdown, rapid extinguishment. and rapid cooiing. This
enhanced penetration capability also allows Cold Fire 1 attack deep-seated und hidden fires
successfully. Cold Fire viscosity is low (15 centipoise)., allowing it to be ubsorbed much more
yuickly than water alone.
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Figure 1.

Results Summary: The copper was heated to 3

Cold fire cooling on copper.

300 "F and spraved for 29.89 sec. Tt

took 27 sec for Cold Fire to cool the copper to 37.378 "F. It ook water 4 min.
30 sec to cool the copper 1o 84+.624 "F. It took air 11 min. 6 sec to cool the copper
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Figure 2. Cold fire couling

Results Summary: The sheet metal was heated

g on sheet metal,

to 300 °F and sprayed for 13.69

sec. It took 14 sec tor Cold Fire to cool the sheet metal to reach 84.522 °F. It
took water 4 min. 30 sec to cool the sheet metal to 84.538 °F. It took air 9 min,

11 sec to cool the sheet metal to 90.872 "F.

Hulon Options Technical Working Conlerence

17.29 April 1999

365



[ ]
—td g ﬁl

40

Coid Far

Temp

'J

1m
i i—u.minlzso-!!

Y/

03

|—szezg@m -s!

Wimed Coneng

|—asaz|.ﬁ1n 1,

f

!

f—sozr 134 11}

|_—ui|:rﬁ¢1-n:m

&

T heprprrcw = 304

L

Tore glerree = 120

- gmm wp

Time

Ty St = 873

1T P T4 O 1747 PMT IR SAPA LA 30 P S 4458 PRET AT SAPM YU S3 55 TM 1 5555 P S0 53 PMT D255 P

Figure 3. Cold fire cooling on giass.

Results Summary: The glass was heated to 300 °F and spraved for 23.47 sec. It
took 31 sec for Cold Fire 1o cool the elass to reach 84.002 “F. It took wuater 2 min.
26 sec to cool the gluss to 83,821 “F. It ook air 8 min. 23 sec to cnol the aluss to

85.176 °F.
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Figure 4, Cold fire cooling on steel.

Results Summury: The steel was heated to 300 "F und spraved for 48.23 sec, It
took 46 sec for Cold Fire to cool the steel o reach 88.894 °F. 1t 100k water 9 min.
17 sec 1o cool the steel 1o 89.251 °F. It took air 8 min. 23 sec o cool the glass 10

106.25 °F.
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APPLICATIONS USING COLD FIRE

Cold Fire can be delivered through fixed sysiems. handlines. and portable extinguishers. Cold
Fire is presently used by the motorized racing industry in closed-loop systems for automobiles.
Hulon was once the ugent of choice: however. as u result of environmental concerns and the
banning of halon under provisions of the Montreal protocol. as well as possible asphyvxiation duce
to use of the agent. halon is no longer used. The racing industry prefers Cold Fire for its ability
to cool. its rapid extinguishment. prevention of reignition, minimal cleanup. as well as its

nontoxic and noncorrosive nature.

Water-Mist System

Water-mist systems are desiened to allow the use of u fine water spray application 1o provide fire
protection with reduced water reguirements and reduced consequent dumage. New alternative
technologies continue to be considered as opuions 10 halon use in such svstems.

Cold Fire’s extraordinary penetration. cooling effect. und ability 1o use less water would muke it
an excellent alternative within water-mist svstems, Coupled with Cold Fire. such a svstem would
enhance fire protection and safety. use less water. and reduce consequent water damage. all

without compromise o those involved.

Cold Fire to Water Use Comparison

Cold Fire is recommended 1o be evaluated further for use in 2 water-mist system for on-bourd
aircraft fire suppression (Table 2). Duc to the agent’s solubility in water and its low viscosity, it
flows freely through any fixed system. and there is no fear of the agent clogging the orifices of

nozzles.

TABLE 2. COLD FIRE AND WATER USE COMPARISON.

Water

Cold Fire

Limued penetcation
Minimal cooling

Possible reignition

Consequem damage likely

Not verv effective on Class B fires

Does not extinguish Class D

Risk of possible steam inhalation and steam burn

Extreme amounts of water needed
Significant dollar loss to aircraft
Luck of visibility

Enhunced penetrition

Rapid cooling

Encapsulates fuel vapors

Prevention of reignition

Consequent damage grealy reduced
Very cffective on Class B fires
Extinguishes Class D fires

Immediate cooling-alleviating possible
Steam inhalation and steam bum
Approximately 6 times less water is needed
Reduced dollar loss 10 aircraft

Enhanced visibility

Direct cooling of surfaces and tuel source
Enhances safetv for a safer egress
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Extinguishers

Cold Fire hus completed preliminary testing with regurd to British Standards for its 1.5 and
2.3 gal extnguishers. Testing was conducted by Loss Prevention Council (Hentfordshire,
Englund) under protocol BS EN 3-1 1996, The results are shown in Table 3.

TABLE 3. UNIT SIZE AND RATING TEST RESULTS.

Unit Size Cluss Ruting
9 liter (2.3 gal. unit) 21A
6 liter ( [.5 sal. unit) 338

Complete testing. including |- and 2-kilo unit sizes. us well us Class C and D ratings are
presently underway. Firefreeze Worldwide. Inc.. will bring an extinguisher 1o the market in the
near future, which will be ruated for ull four clusses of fire.

Prevention Application

Cold Fire also works to cool down heated surtuces and encapsulate fuel. rendering it inactive.
Due to this umique quality. the product can be used 1o pre-spray areas where fear of fire may
occur. Such areas would include engine compartments where a fire may originate due to the
combination of heat zeneration and possible leukage of hvdraulic fuel. vil. ete,

Today. this prevention application is used in the trade and automobile industrv. Cold Fire is used
lo pre-sprav un arew or surface prior to using a torch to help prevent a possible hidden fire. Many
plumbers, welders. roolers, und mechanics use Cold Fire for added sufety prior 1o bruzing and
Soldering and/or when working with hot surfaces. The penetration capability of Cold Fire allows
it to safeguard a surface from heat damage and possible fire,

CONCLUSION

cold Fire rapidly extinguishes and cools down a fire, uses less water to achieve enhanced fire
tection. and reduces hyvdrocurbon smoke. therehy increasing visibility and allowing for u safe
It. These are just some of the unigue fire suppression und life saving capabiiities of Cold Fire,

€ quest continues to determine the suitability of various agents for aircraft fire suppression
 the obligation of finding altemnative and/or replucement options for Halon. Cold Fire, a very
% effective und compatible ugent. can fulfill this need.
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