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Baseline System

* One 6.6 pound Halon 1301 bottle mounted
between engines

» System weighs 21 pounds

* Four bays protected (3 flre zones)
- Right/LeftEngine ~ .~ "~ =
~ JFS/AMAD bays

* Bottle and system deSIgﬂ and qualiflcatlon based
on Mil-E-22285

o DoD Halon bank supporting F-15 fleet ’
/
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Performance Requirements

« Two fundamental performance-requirements
— Minimum agent required deﬁh__,_ by design
equations (volum ndi:ventllatlon) '
oz Agent concentre '
snmuitaneously;:ihroughout bay '- _
« Concentration tests i engme naceue venfy
system performance

/
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The Candidates

e Three cand|date replacements down selected
for study _
- HFC 125 (Fe 25 C HF5)
Iodoguard)

 Baseline: Halo:n _. §301 CF3Br-----;;-,--;__:3;;;--

.

MCDONNELL DOUQL@-

448 HOTWC.96



HFC-125

» Selected by DoD, FAA as agent for near term
development -

* Test effort at anht Labs iS determinmg

- Desngn equatlons o
— Concentration vs ilme proﬂ[e
- DoD meetlng in January to review results
* Selected by V-22 for engine nacelle fire
protection
/
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HFC-125 Issues

Total weight = 41 pounds (at 2.1 x Halon volume)
— Cylindrical bott!e needed

Adequate dispersion at all operatmg temperatures
- Addmonal dlscharge nozzle may be needed

areas : .
Material compatibility acceptable
Qualification similar to Halon
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CF.,|

* Advertised as: drop in replacement

» Commercial a;rcraft most. -fnterested

_» FAA plans-on determmmg requured
concentratlon proﬂle in early 1996

/
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CF,l Design Configuration

Material compatlblllty wstabmty acceptable
Maintenance, qualification similar to Halon

/
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CF,l Toxicity
NOAEL an order of magnitude lower than Halon
1301, HFC-125
Data based on exposure trmes of about 15 minutes
Maintenance crew exposure Ilkely to be seconds

— Personnel can evacuate
~ CFBI will concentrate at ground level

No data on short ttmes high concentratron Ieve]s

MDA experts feel physical injury more likely than
chemical injury

— Commonto all agents
/
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CF,l Dispersion at Cold
Temperatures

Boiling point -8°F at sea level

Test data shows adequate drspersron with cold
- bottle in ambient bay 4

Dispersion, vaponzatlon ln ooid bay questlonable

How critical is performance at -20°F on ground?
— Ground crew often extlngulsh these fires
— Extra agent may compensate

/
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Gas Generators

e Derived from automobne air bag technology

* Selected by F/A 18 E/F for englne nacelle
protect:on e

. Extlnguiéhihgﬁ 'ech_'
— Inerting vs. blow 6ut

j;not fully understood
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Gas Generator Design
Configuration

« Propellant burns for 6 secciﬁaé:;;':‘Q;:;_
- Long burn tlme prevents rehght

Engine c!eanupjmay_; _4 e"‘reqwred after use

— Solidsexpelled

5.5 year service life

— Same as electrical initiators y.
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Gas Generator Qualification

e F/A-18 €IF »
— Building and extlngulshlng ftres to quallfy
— Nacelle snmulator w1thstands many fires
= Determlned baseltne fire 1ocat10n strength
" Limit of Halon system s i
— Will attempt to measure concentration vs. time
 Assuming F-15 will need to build fires

/7

MCDONNELL DOUQLC@_

Summary
Halon 1301HFC-125 CF,| Gas Gen

Weight (Ibs) 21 41

. L 29

Dist Sys - (Add discharge -'r_jo'z'z'lé for all options)
Qualificaton - ... ... Gonc test Conc test . Firetest
LC Cost ($x10~6)--.--:5__.._3_;- S S T
Ricks s g _ o e :

Minor Bank - Welght : Toxicity_- . -

wablllty St Material comp
Moderate Low temp Extinguishing

performance  mechanism Vs
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Conclusions/Recommendations

* (Gas generators too expensive
— No strong advantages to overcome cost
e HFC-125 acceptable
— Best knowledge base
- Better low temperature performance than CF,l

_r.nai advantages ove " -”HFC-, 125

. Pendlng WPAFB test results may change
conclusions

* There is no pressing need to change from Halap /
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