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EXECUTIVE SUMMARY

Results of a suryeconducted to determine the user preferred halon replacement agents for

aircraft engine and auxilippower unit fire extinguishingystems are

No
Answer  No
7% 7%

86%

Do you have concerns if the age
approved for use oplin unoccupied
areas are used for engine and A
fire extinguishing gstems?

Do you agree with the recommendation
halocarbon agents, specifigalFIC-1311
and HFC-227ea, for engine and APU fi
extinguishing systems?

No
Answer
10%
° No
52%

Yes
38%



No
Answer No
14% 7%

Do you agree with the proposal
consider the gas generators as e
next choice of agents to
evaluated?

Yes
79%

No

. Answer
Do you prefer different 31%

agents for existing aircra
systems and for new syste
(future aircraft model)?

No
38%

Yes
31%

The survey confirmed halocarbons as user preferred agents. The performance criteria for these
should be developed first. Also recommended was investigation of compatibility of these agents
with engine and APU materials likely to be exposed to them.

Vi



1. INTRODUCTION.

This report discusses results of a syrie determine user preference for halon replacement
agents in aircraft engine andxdiary power unit (APU) fire etinguishing gstems. It was
conducted ¥ a task group of thinternational Halon Replacement Working GrolphfRWG) for

the aviation indusyt. The goal of the working group, establishegdtlie United States Federal
Aviation Administration (FAA) in October 1993, is to provide indystrputs for the research
program undertakenybthe FAA in cooperation with thdoint Aviation Authorities JAA) in

Europe, the Civil Aviation Authomnt (CAA) in the United Kingdom, and Transport Canada
Aviation (TCA) leading to performance criteria and certification methods for non-halon fire
extinguishing/suppression ystems.  Participants inHRWG include aviation regulatory
authorities, other government agencies involved in R&D, airframe manufacturers, airlines,
industly associations, fire protection equipment suppliers, and researchers. There are subgroups
to address each of the three areas of fire protection, which are cargo compartment, engines and
APU, and passenger cabin (lavgtand hand-heldxinguishers).

In the April 1995 meeting of thdkHRWG, the final report of the task group, "Chemical Options
to Halons for Aircraft Use" was presented. The report (No. DOT/FAA/CT-95/9) reviews a
variety of chemicals and other options. However, it was conclugietiebtask group that inputs
from the users were essential to make recommendations about preferred aggstesns for
aircraft use. Therefore, a new task group was formed with ainffame manufacturers and
airlines as members. Participants in this task group are identified in appentihe task group
decided to invite comments from manufacturers and users of aircraft.

In the July 1995 meeting of théHRWG, results of a suryeon preferred agents for cargo
compartments and passenger cabins were presented. Ay dorvéhe engine and APU
compartment fire xinguishing gstems was conducted during August-October 1995, with a
proposal to consider two specific agents for further evaluatjothé® FAA. The task group
considered the best available technical information and identified three halocarbon agents (HFC-
125, HFC-227ea andi€-131) as being particularlpromising. Of these, HFC-125 was being
evaluated v the U.S. Air Force. Therefore, the proposal included the other two agents (HFC-
227ea and IE-131) for evaluation pthe FAA.

2. SURVEY RESPONSE.

A survey package was distributed bhe IHRWG Coordinator to airlines, engine and APU, and
airframe manufacturers around the world. The package provided background information,
summay data on potential halon replacements, factors important in agent selection, and a
guestionnaire. There were 29 responses which are included here as appendix B. Table B-1
shows the responses in a summarized form.

3. ANALYSIS.

It was mentioned in the survéhat a written response was encouraged and that the lack of a
response would implagreement with the proposal. However, for the purpose of the following
analsis ony the 29 responses were considered.



3.1 AGREEMENT WTH THE PROPOSA.

A. The IHRWG task group proposes halocarbon agents (specifically HFC-227ea and FIC-
1311) for replacing halon 1301 in engine and APU compartment fire extinguishing
systems. The group recommends these agents for tests and performance criteria
development by the FAA.

Do you agree with this proposed recommendation? Yes No

The answers to this question were 25 positive, 2 negative, and 2 blank. One of the two
respondents who did not answgs or no gave a list of priorities for agent selectiapan
Airlines (JAL); the other indicated their products were not affectedhis issue (BFGoodrich
Aerospace). These two respondedtsl(and BFGoodrich) did not answeryaother questions.

The Ministly of Defense, UK, answered with a negative, commenting thgtwoeld agree if

other agents and water mist were included. Short Brothersxpllgireed their negative answer
citing concerns about xity, corrosiveness, and atmospheric life. yladéso suggested other
agents including water.

3.2 ALTERNATIVE TO THE PROPOSA.

A. Which group of agents is preferred by you? Please list in the order of preference
(halocarbons other than above, particulate aerosols, water).m&iu may also identify
specific agents in each group.

Since orny two respondents (7%) disagreed with the proposed two agents, most respondents
skipped this question. Halocarbons, which were not included in the proposal, and water were
mentioned as preferred alternativgstwo respondents as noted in 3.1.

3.3 CONCERN ABOUT HUMAN EXPOSURE.

A. Some agents are approved for use only in areas normally not occupied by humans.
Do you have concerns about their use in engine and APU compartments?

Yes No
A majority (52%) epressed no concern. Most who answeyed to this question did not
elaborate. The main concern is for accidental/inadvertent discharge of thevagdgncould
expose humans to x& chemicals. Humanxosure is not likgl in normal operation of the
system. However, a small concern existgarding the irgestion of the gent into the egine
bleed gstem and therghinto the passenger cabin.



3.4 GAS GENERATORS AS SECOND CHICE.

A. The IHRWG task group also proposed that the gas generators should be added to the list
of agents to be tested when the technology for this purpose is more developed. Do you
agree?

Yes No

A large majoriy (79%) agreed with the proposal. Reasons were not pob\igea few
respondents who disagreed or did not answer.

3.5 CHACE OF OFFERENT AGENTS FOR EPSTING MODELS AND NEW SYSTEMS.

A. Do you prefer different agents for existing aircraft systems and for new systems (future
aircraft model3?

Yes No
This is the on} question where no clear preference emerged. There waa small difference
betweenyes and no answers with a significant number of blahkan ided agent one having
zero ozone depletion potential (0 ODP)glngible atmospheric life, rghigible or no toxiciy,
drop-in or no penaltin terms of weight or volume, could be identified, the choice would be
easier] one aent for all that would simphf logistics, require minimum inventories, and would
be acceptable ewarvhere in the world.Lacking an ideal agent, the aircraft operator’s decision
would be guided Y mary factors such as the cost of having different agents and local
environmental regulations. These factors are \likiel have varing impact on different
operators. However, for the purpose of this syram indecisive preference in this matter has
little significance.

3.6 COMMENTS.

A. Provide any other comments and suggestions on additional sheets.

A few respondents provided detailed comments which are includeggendixB. Several
ergine manufacturers commented on the need to assess corrosiveness and coynpiatitabe
agents with respect to gme materials likef to be exposed to them. This issue will have to be
addressed separatebecause the focus of the current FAA test program is priymided fire
extinguishing performance of the agents.

4. CONG.USIONS.

The users prefer halocarbons for aircraft engine and APU fiiageishing gstems. This
preference is almost unanimous. Since ¥\&gent in this categprhas some drawback, gas
generators should be considered as the second choice. There is significant concern regarding
potential of human exposure tgemts and safgt The issue of material compatibjlitwhich has

not been ful investigated, must also be addressed.



5. RECOMMENDATONS.

Based on the favorable response for the proposed two agents, the task group recommends that the
performance of E2-131 and HFC-227ea should be evaluated first. The task group did not
propose HFC-125 in thauly 1995 proposal because it was alyehding tested yothe US Air

Force. For the purpose of making the evaluation procedure uniform for all agents, the task group
recommends inclusion of HFC-125 in the first priptists ly the FAA. It is also recommended

that a request to invegéte material compatibiiit be forwarded ¥ the International Halon
Replacement Working Group to the engine and APU manufacturers.
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APPENDX B—SURVEY RESPONSES
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