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US.Department Technical Center Atlantic City Int'l Airport
of Transportation New Jersey 08405

Federal Aviation
Administration

August 8, 1995

Dear international Halon Replacement Working Group Member:

Enclosed please find a copy of the Minutes/Information Package of the July 18-19, 1995,
Working Group meeting held in Albuquerque, New Mexico.

There were three new Task Groups formed at this meeting in the areas of engine simulants,
agent concentration, and detection systems analysis. If you would like to participate in any
of these new Task Groups, please contact April Horner at 609-485-4471, or by fax at
609-646-5229.

The next meeting will be held at Harrah’s Casino-Hotel in Atlantic City, New Jersey, on
Friday, November 17, 1995, following the International Conference on Cabin Safety
Research which will be held at Harrah’s November 14-16, 1995. A Meeting Return Form is
enclosed in this package. If you plan to attend or would like copies of the minutes, please
complete this form and return it via fax by Friday, October 20, 1995.

| look forward to your continued participation in this Working Group.

Sincerely yours,

foided ) ALE

Richard G. Hill
Program Manager

Enclosures



INTERNATIONAL HALON REPLACEMENT WORKING GROUP MEETING MINUTES
Held at University of New NMexico, Albuquerque, New WMexico
JULY 18-19, 1995

INTRODUCTION BACKGROUND - R. Hill (FAA Technical Center)

Explanation of Working Group Activities

REVIEW OF APRIL 1995 MINUTES

No comments.

A. Gupta and P. Huston moved to approve April 1995 Minutes.

End of discussion.

NOTE: In the future, the Meeting Announcement and Meeting Return Forms will be mailed
out to all Working Group members prior to meeting date to allow an opportunity to request
minutes if unable to attend upcoming meeting.

TASK GROUP LEADERS PRESENTATIONS

Task Group Review - R. Hill

Advanced Alternative Agents - B. Tapscott

A copy of his presentation is included in this package.
Change name of this Task Group to “Chemical Options to Halons"”.

Halon Restrictions Update - J. O’Sullivan

Reviewed notes from May 1995 meeting in Nairobi and the draft response prepared
recently. D. Dierdorf: Aviation industry has no special claim to access to Halon was a
comment that came out of the recent HARC meeting. Aviation shouldn’t expect to pay any
less that other industries for Halon.

R. Hill: Is it worthwhile to put together a Task Group to compile a list of companies that
supply Halon? D. Dierdorf: The Halon Recycling Corporation functions as a Halon bank in
the United States. It is composed of buyers and sellers and operates as a brokerage. Tom
Cortina is the executive director of this group. The telephone is 800-258-1283. B.
Tapscott: This area is changing so rapidly, it needs to be updated daily. It may not be
worthwhile.

Small Scale Screening for Cargo Agents - D. Blake

Gave background on this Task Group. Due to lack of response to questionnaires and the
suggestion to run full scale tests anyway, | move to dissolve this Task Group. No
comments from group. This Task Group is dissolved.

Potty Bottle Final Report - B. Glaser

The report is in 80% complete. | am waiting for information from Deutsche Airbus to add to
the report on the low temperature. | will have report out for committee and regulatory
review by the end of August.



SURVIAC Bulletin Board Update (Engines) - V. Kolleck

The database is done and documentation has been prepared and turned over to WPAFB.
SURVIAC is available through the Worldwide Web. We are working on funding to merge
these two pieces together and to make it available. The database also contains information
on Dry Bays. We will have to go through Public Release to make this information available
worldwide. SURVIAC address is: HTTP://SURVIAC.FLIGHT.WPAFB.AF.MIL

Cargo Agent Preference - A. Gupta

A copy of his presentation is included in this package. He presented Preliminary Report
based on survey he prepared. Reviewed materials from survey sent out through FAA
Technical Center. Presented responses received from world airlines.

B. Glaser: Did your lead-in to this identify performance criteria? Specifically, comparative
weights of the various systems. A. Gupta: There were about 13 pages of background
information sent out as supporting documentation with the survey. We did not provide any
information on the weight of the systems because of the various volumes of the cargo
areas. S. Hariram: We should remove those who did not respond and use the majority
preference of those who responded. R. Hill: | believe we should take it one step further
now, we should have this Task Group put this information into a report and come up with a
recommendation on agent preference. We will then have a document to circulate. J.
O’Sullivan: | believe clarification is required. The Task Group may need to sit down and
review survey results and clarify some of the answers received with some of those who
responded. R. Hill: We need a report on your findings. | suggest that others in the Task
Group assist with the Task Group work. S. Hariram: | suggest the Task Group meet at the
end of the day today to work on this. S. Hariram: Perhaps we should make this a two-
phase project. We should consider agents right now and look into agents for future testing
since time is an important factor in this issue.

R. Hill: We have to determine which potential agents are the most viable because hundreds
of tests are required to come up with a minimum performance standard. We had to run
hundreds of tests for Halon 1301. A. Gupta: It seems that foam is the only agent we can
eliminate at this time.

Potty Bottle Agent Preference - G. Grimstad

Reviewed survey sent out and responses received. A copy of the information presented is
included in this package.

Engine Agent Preference- H. IViehta

A copy of his presentation is included in this package. He explained that this Task Group
will prepare a report to recommend agents to be tested based on the work we have done to
date. Perhaps the Task Group should also send out a survey similar to those sent out on
Cargo Compartment and Potty Bottle agent preference. There are a tremendous number of
standards that have already been developed for the aviation industry and many of these
agents can be tests using standards that already exist. We should consider test already in
existence instead of developing new tests. M. Bennett: If you use another facility, run all
three at that facility for a comparison.

N. Povey: Maybe you should address retrofit and new designs in your survey. H. Mehta:
Would you provide me with some written suggestions for this?



Environmental and Toxicity - D. Catchpole

We were asked to standardize environmental and toxicity information to include in the
minimum performance standards. Reviewed proposed advisory statements. A copy of this
Task Group’'s recommendations letter was previously forwarded to all Working Group

members. N. Povey: “Existing Fire Protection ...” does this first sentence need to be
there? | suggest change to “Existing Fire Suppression measures...”. D. Catchpole: | agree
with that. D. Moore: Define “existing local taws...”. R. Hill: You have to take into

consider local laws where you are going to sell the agent. You have to consider all the
various laws that are applicable to your situation. R. Hill: In the minimum performance
standards we will still need to define toxicity. This statement will not take care of all the
toxicity of the agent. You still haven’t defined what is acceptable or what is not acceptable.
Once you put an agent in the cargo compartment and you are flying with passengers in the
plane, you have to define what is toxic and what is not. We still need a definition of what is
acceptable and what is not acceptable from a toxicity standpoint up in the cabin. We have
to define this in the minimum performance standards.

SUBGROUP LEADER PRESENTATIONS

Cargo - D. Blake

We are working on establishing good baseline data for Halon 1301. We have Halon 1301
and FM200 and FE25 on order. We are working on coming up with some concentration
numbers. A mass spectrometer is being used to measure the concentrations. This will give
us the concentration numbers to use in the full-scale tests.

Engines - D. Ingerson

Explained status of work to date. Described engine nacelle simulator built at FAA Technical
Center. M. Bennett: Will you also be looking at joint agents? D. Ingerson: At this point, !
don’t know about that. D. Dierdorf: Are you going to use Halon 1301 as a base? D.
Ingerson: Ideally, | will probably design the fire toward what is acceptable for 1301 since
we are striving for an equivalent level of safety. | would like to incorporate some type of
concentration measurement into this set up. | am looking for input from everyone at this
point. M. Bennett: Is there any possibility for heating and cooling of the air? D. Ingerson:
Not in the present set up, but | have considered it. S. Hariram: Are you using the three
agents listed in the performance standard? D. ingerson: Yes.

Hand Held Presentations - N. Povey

He gave an update on progress on hand held work to date.

Hand Held Hidden Fire Simulation Test - A. Chattaway

He gave update on work done and adjustments made since April 1995 meeting. A copy of
his presentation is included in this package.

Review of Draft Minimum Performance Criteria for Replacement Hand Held Portable for
Aircraft Cabin Fire Protection - B. Glaser

Review and update on April 1995 meeting presentation. We need feedback from Working
Group members in certain areas. D. Dierdorf: What is going on at DLR with their tests? N.



Povey: Their Department of Transport has been doing the work. | will get an update before
the next meeting.
JULY 19, 1995

Discussion on Revised Cargo Compartment Halon Replacement Minimum Performance
Standard - R. Hill

The conclusions of the Environmental and Toxicity Task Group (advisory statements) will be
incorporated into the minimum performance standard. The work of Al Gupta's Task Group
will also be incorporated. Member Question: Has there been any work in the performance
standard in the detection of fires in the cargo bays? R. Hill: Talk to Al Gupta, because
Boeing is very interested in that. It is beyond the scope of this working group. Possibly,
the Working Group will do work in that area in the future. A. Gupta: | get the impression
you are waiting for the results from my Task Group, is that correct? You could work on this
using Halon so that time is not lost. R. Hill: No, we will be continuing work with other
agents. It is of interest to us, but we do not have the manpower or facilities to work on
detection systems at this time. Is anyone interested in chairing a Task Group to work on
this? F. Stossel: It is important to do some work on detection systems now. C.
Womeldorf: NIST has started a group chaired by Bill Grosshandler doing some work in the
area of detection. If you are interested in the work of this group, contact Bill Grosshandler.
J. O'Sullivan: 1 think that someone shouid look into detection systems at this time. D.
Dierdorf: Perhaps we should start a Task Group to assess what the 'state-of-the-art’
detection system is. R. Hill: If industry wants to chair a Task Group without our input, that
is the only way this work will get done at this point. A. Gupta: At Boeing we are doing
research on fire detection systems. We have been doing a lot of work in this area and are
making progress. At this point, these new systems can only be installed in a new airplane.
As a result, the work has very recently been halted in the area of detection systems. N.
Povey: In Al’'s presentation yesterday, he said that there were a number of airlines he had
to go back to clarify their answers, possibly we should incorporate false alarm rates. R. Hill:
| disagree. The responses Al received are general and probably based on the experience of
the person completing the survey. A. Gupta: At Boeing, we have some data on false alarm
rates. R. Hill: If Doug Dierdorf and David Ball are interested in forming a Task Group to
research ‘state-of-the-art’ detection systems, let us know.

Discussion of Minimum Performance Standards for Engines - IVI. Bennett

He reviewed updates made since April 1995 meeting. D. Dierdorf: Does the standard state
that all test fires will be extinguished by Halon. H. Mehta: | don't want to include a
statement like that, because the standard may be out there for the next 30 years. | think
that we all know that Mike has run enough tests with 1301. In the 1994 FAR, Halon is not
mentioned except for hand held extinguishers. R. Hill: Halon 1301 is an acceptable system
by the FAA’s definition in the FAR. H. Mehta: If we don’t mention 1301 but define the
fire is that acceptable? R. Hill: Yes, that is preferable. S. Hariram: There is an Advisory
Circular that specifically mentions Halon 1301. We should have data to support that the
new agent is equivalent to 1301.

Agent Simulants for Engine Certification - N. Povey

Reviewed new legislations in Europe. A copy of a letter from D. Riordan of Shorts Brothers
is included in this package. Nick suggested forming a Task Group to work on this situation.



Task Group Summaries/New Task Groups

1. SIMULANTS: N. Povey, H. Mehta, M. Mitchell {Walter Kidde), D. Dierdorf, there will be
an FAA rep, B. Leach (suggested by R. Hill}, C. Womeldorf will act as interim chairperson
until she contacts B. Leach). Initial Task: compile all information available and establish
what should be and should not be allowable. In the future look into cargo simulants.

2. SMALL SCALE SCREENING FOR CARGO COMPARTMENTS. This Task Group has been
dissolved.

3. ENGINE SURVEY TASK GROUP. This Task Group has been dissolved. M. Kolleck will
keep us updated.

4. POTTY BOTTLE. A final version should be prepared by the Nov. 1995 meeting.

5. ADVANCED AGENTS. Title changed to Chemical Options to Halon. Will work on future
agents.

6. HALON RESTRICTIONS: J. O’Sullivan to continue to update the group.

7. CARGO AGENT PREFERENCE: Data will be analyzed. All Task Group members to send
their input to A. Gupta by Aug. 15. There are some additional airlines/companies who
should received survey. A. Gupta will provide A. Horner with those airlines/companies. A.
Horner will send survey to the additional airlines/companies.

8. POTTY BOTTLE PREFERENCE: G. Grimstad will send all responses received from airlines
to Task Group members for comments and send their responses to B. Glaser to be added to
appendix of report.

9. ENVIRONMENTAL AND TOXICITY: D. Catchpole gave presentation. Advisory material
will be incorporated in each minimum performance standard. This Task Group is dissolved.

10. AGENT CONCENTRATION: Look at taking concentration measurements (M. Bennett
suggestion): D. Dierdorf suggested title: Future Certification Technologies. Measurement
techniques and interpretation for certification. D. Dierdorf, M. Bennett, S. Hariram, M.
Robin. D. Dierdorf will chair this Task Group.

11. DETECTION SYSTEMS ANALYSIS: Contact April Horner if you are interested in
participating in this Task Group.

Working Group Member Presentations

NOTE: WORKING GROUP MEMBER PRESENTATIONS ARE TO BE GIVEN WITHIN THE
TIME GUIDELINES REQUESTED. THE STANDARD IS 5-10 MINUTES PER PRESENTATION.
THE AGENDA DOES NOT ALLOW TIME FOR LONGER PRESENTATIONS.

Presentations were given by the following Working Group Members:

Ted Moore - (NMERI): A copy of his presentation is included in this package.

Terry Simpson (Walter Kidde Aerospace): Presented work done for Powsus.

Doug Dierdorf (Pacific Scientific): A copy of his presentation is included in this package.
Stephanie Skaggs (Pacific Scientific): Presentation on development of Triodide.

Dale Kent {3M): Presented update on 3M’s clean extinguishing agent work.
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NOVEMBER 17, 1995
MEETING RETURN FORM

INTERNATIONAL HALON REPLACEMENT
WORKING GROUP

NOTE: YOU WILL NOT RECEIVE MINUTES OF THIS MEETING UNLESS THIS
FORM IS RETURNED BY FRIDAY, OCTOBER 20, 1995.

[ ] 1 will not be able to attend, but please send me the meeting minutes.

The next meeting will be held at Harrah's Casino-Hotel in Atlantic City, New Jersey
on Friday, November 17, 1995.

PLEASE COMPLETE THE FOLLOWING INFORMATION:

NAME:

COMPANY:

PHONE: FAX:

ADDRESS:

CITY, STATE, ZIP:

COUNTRY:
RETURN THIS FORM BY FAX BY FRIDAY, OCTOBER 20, 1995, TO:
PLEASE NOTE MY NEW FAX NUMBER:

APRIL HORNER
FAX: 609-646-5229

OR CALL:

PHONE: 609-485-4471

c\

o/

U.S. Department

of Transportation

Federal Avialion
Administration
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Nacélle Systems

Reference : DR NT 85-212

Date: 4 July 1885

To: Nick Povey, CAA
Fax : 01293 573975
From: David Rlordan
Fax : 01232 462947
Nick,

Herewlth find a few notes which you may wish to relate at the next mesting of
the International Halon Working Group in Albuquerqus, July 18-19, 1985, |
am unable to attend this meeting but expact to receive the minutes thereof
frorn April Horner (FAA).

1.

Shorts have just completed Fire Suppression tests for the nacelle of
tha Allled Signal TFE731-40 engine on the IAl Astra SPX aircraft. Both
Halon 1301 and HFC-125 wers used.

Compliance with type approval regulations was accomplished by
means of a ground test. During the test, in which the nacelle was
subjected to simulated worst case flight conditions, fire extinguishant
leveis wera determined throughout the nacslle using a Statham gas
analyser, opsrated by Steve Lamb, Walter Kidde Aerospace (WKA)

Gaining approval to conduct the tests in Belfast was fraught with difficulties :

3.

An Initial interpretation of EC Regulation 3093/94, dated 15 December
1994, by the Department of the Environmant for Northern Ireland
(DOE(ND), suggested that the use of Halon 1301 was not scceptabla,
The phrase therein, "All practicable means shall ba taken lo recapture
the gas" was interpretated to mean "physically possibie” ; cost not ta
be an Issuse.

The use of HFC-125 as a simulant was proposed to the CAAI (Isras!),
but was not deemed accaptable.

A compromise position with DOE(NI) was reached wheraby hoth Halon
1301 and HFC-125 were tested "back-to-back". The objective being to:

cCT - cCLeETPTT "0
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(a)  convince Certification authorities that HFC-125 can be used as
a suitable simuiant of Halon 1301

(b) convince DOE(NI) that our efforts were directed towards
avoldance of Halon 1301 in the future.

6. The position whereby It Is 'acceptable’ for Halon to be released into the
atmosphere In flre suppression tests conducted within Europe, 15
certainly not a sustainable one

7. Eight tests were conducted as follows :

Test Agent Agent Bottle Bottle Pross. | Mass Flow | Method

No. Mass, Ib| Temp. | (psig @ 70°F) Case
1 Halon | 4.0 -38°C 600 (a) AC20-100
2 Hélon 4.0 -38°C 600 (b) AC20-100
3 Halon 4.0 ambient 33_7 (&) AC20-100
4 ) Halon 4.0 ambient 337 (b) AC20-100
s | HFC-125 | 308 | -a0°C 600 (b) Bosing
6 HFC-125 3.08 -30°C 600 (b) NAWC
7 HFC-125 3.08 | amblent 337 (b) Boeing
8 HFC-125 3.08 | embient 337 (b) NAWC

Methods for HFC-125:
Boeing = analyser calibrated for Halon 1301
NAWC = analyser calibrated for HFC-125

8. The above test conditions were determinad with helpful advice from :

WKA Steve Lamb
NAWC Willlam Leach
NIST Carole Womeldorf
HTL Mike Diprose

9. Initial results show excellent corrslation between HFC-125 and Halon
1301. A full report is due before the end of July.

b7 QT CEZAT*TZ"0@ TRAS/C SAZ(HAY bbb AHRIN“AMNG ‘HHN WNAXA



vv v JHIv e

6P1d4T G661 80'20 229¢ £ ZEZ2 WO¥JS Q3In1203d

10.  Recngnising that this is an intarnational problem, it is the intentlen that
a form of the rasuits wiil be available (it desired) for presentation at the
next meeting of the international Halon Raplacemsnt Working Group.

If the brevity of my notes has been at the expense of clarity, please advise
and | shall andeavour to slaborate a little.

Yours faithfully,

DAVID RIORDAN
TECHNICAL & SYSTEMS ENGINEERING

Copy: APRIL HORNER (FAA) 001 609 846 5229
GEORGE CATHER
ROY FARREN
JIM WARNQCK
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a
Halon Replacement Agents . Recap of Previous Results 2. Hardware Tests

in Aircraft Hand Extinguishers - Initial CAA guidelines

. . . . - Stratification --~> Multifire Variant 2 * Investigate effect of different
Hidden Fire Simulation Test - FAA/CAA input --> Multilocation Variant 3 manufacturers hand extinguishers:
. - Preliminary Conclusions - Measure mass agent discharged & time
Phaca 1B: SenSlthlty Tests + Extension of contract to include obtain mass flow rate & compare with
- Sensitivity to amount of agent “standard™ Walter Kidde extinguisher
CAA Contract No : :g g;r:\i/:gfe t:]rggd « Suppliers:
8D/S/00003 . | First Technology
Results Chubb Fire
Adam Chattaway ¢ Conclusions Kidde Thorn
ce . -
P 18 July 1995 Extension to Contract
Test Procedure/ Recap of Previous Results 1. Sensitivity Tests

Reduction of Results . !

1. Investigate sensitivity to amount

. Initial CAA Initiative of agent: use 2ib & 3ib

Five fire zones (A-E); two used per test - 2 obscured fires "Variant 1" 2. Investigate sensitivity to pressure,
A/B, B/C, C/D, D/E, A/E gives 5 combinations. - problems with stratification of agent led to hence discharge time & mass flow rate:
Each combination tested twice, 10 tests in all an array of 8 fires "Variant 2" use 100psi --> 20% longer discharge time

i ion, ie 8 fires per test i - i i
Ef;irinfgis gp;;(ljo::;t;l o,f 80 fires P * CAA/FAA Input, need extinguishing data both use 220psi - 20% shorter discharge timc

on and off the agent flow path led to "Variant 3" [3_ Original pressure was 100-130 psi, with

In addition, Halon concentration could be with 20 fire positions (8 alight in any one test) corresponding variation in discharge times.
measured in three locations, and

As pressure is to be investigated need to

i * n-heptane results summarised in one figure . ;
Oz, CO & CO, were measured in some tests P g repeat baseline results with pressure

NB: This was not included in the Contract, ' CE accurately controlled at 130 psi
but the information obtained was very Soral
% useful in understanding the results
n-heptane Baseline Results (2.5 Ib Halon, 130psi)  n-heptane Results (2 Ib Halon, 130psi) n-heptane Results (3 Ib Halon, 130psi)
2/ ]
AﬁBgo Cgo D é 0 1/4 AE é +A—!Bé CE b E O/Jres
0/4 Fires 074 Fijes L IR:ER: ¥ Extingllished
2! EO EO E 0 Extinguished 274 EExtingu shed ! E é gtiishe
. Yol Bo B0 |4 Fires ¥ \a
4X )\ 13 2 ||2/4 Fires ¥ ¥ Nl 3/4 Hires
4 E * 4 /4 Fires t E t
¥ 4 |4s4 Fires 4/4 Fires ¥ sravres ¥
! 4 Extinguished Extinguished t Extinguished ﬁ
4 ¥ ¥
. _—L . T o e e
[KDoE  Total no Fires Extinguished: 36/80 EKCCE  Total no Fires Extinguished: 32/80 BKIce  Total no Fires Extinguished: 40/80
n-heptane Results (2.5 Ib Halon, 220psi) ~ n-heptane Results (2.5 Ib Halon, 100psi) First Technology Results (2.5 Ib Halon, 125psi)
2/4 A¥|BY [C¥ (O ¥ 0/4 Hres Al cy |o 3/4 A Cg |p Yo Qdes
\ 0/4 Figes Extinggiished
3/4 B B é Extingliished 2! g Extingulshed E g é
g t 82 Ek 2

4/4 Fires !
Extinguished ﬁ

4/4 Fires

4/4 Fires Extinguished

Extinguished

HHE
)\l ¥z I
¥
¥

i
¥
¥
¥
¥

gKlU_JE Total no Fires Extinguished: 41/80 IKICCE Total no Fires Extinguished: 32/80 EKICCE Total no Fires Extinguished: 47/80

Chubb Hand Extinguisher Results (1.5kg Halon, 130psi) Kidde Thorn Results (1.5 kg Halon, 130psi)
3/ﬁ@ Bé C D E 0/4 Fiﬂes

\\3‘3 é EExtinguushed
|
By

ites
ished

4/4 Fires

4/4 Fires
Extinguished

Extinguished

] m




‘ ¢ CAA Hand Extinguis xti .

Discharge Characteristics - - z Towl £
Extinguisher Mecan Mean Mass Flow | Normalised Normalised Total # Details Mass :R“e
Delails Agent Mass | Discharge Rate Mass Mass Flow Rate | Fires
: (kg) Time (s) &g s™ Out wK 21b, 130psi “
WK 21b, 130psi 091 6.4 0.142 08 115 37| WiCsandard | 1| ]
WK “sundard” 114 9.2 0123 1 1 36| “n
WK 3Ib, © sl 1.36 13.0 0.105 12 0.85 40 —mm 2
WK 2.51 psi| 1.4 1.4 0.100 1 0.81 32 --l_
WK 2.51b, 220 psi | 1.14 7.0 0.162 1 1.32 41 mm
First Technology 1.07 | --9.4-- 0.114 0.95 0.93 47 Chubb a 18
Chubb VA7 17.2 0.085 1.29 0.69 42 Kidde Thom
Kidde Thorn | s 9.8 0.147 1.26 1.20 48
Conclusions 1
6 O Sensitivity Analysis
CAA Hand Extinguisher Tests )
“ Seneitivity Analysis « Using more agent extinguishes more fires
Ll P 1258 220psil \ « Using less agent extinguishes fewer fires
~ N AN
b ~ N Kiuds Thom . Using higher pressure extinguishes more fires
. WP 2t 130003 ~ N N . . .
f ol ~ . N N « Using a lower pressure extinguishes fewer fires
2 ~
F | N N N - ie. as expected, but
2 N . N L
H ML e N . N « maanitude of the two effects appears similar
§ N WKP 131t 1. il
z WP (25 300pen N "030\ .
oat % . . ! Conclusions 2
A
ol N N - Effect of Hardware
s
) A\
08— . . N % + WKP; "Standard” 36 fires extinguished
Hormalised Mass * Chubb: More agent (but at a lower flow rate)
hence more fires out (42)
e - C M - Q T « Kidde Thorn; More agent (and at a higher
o n Couc S or app @ X imate flow rate) hence significantly more fires out (48)
nau et < o : .
?\/ valenk. Q)ckv\ﬁwxsl(\w\ EOI Cdmr\cmo\ . « First Technology: Same nominal mass/mass flow
A' o \ \E rate yet significantly more fires extinguished (47)
tNSical unusual  (Ces\ g:o( ﬁ(‘s[—- Why? Nozzle design induces more turbulence -»

better dispersion throughout test chamber.

K QC.\(\M[:@:) Hand, & XUMBMM

Summary & Conclusions 1

Discussion Discussion 2
Points Requiring Clarification Results
) 1. Sensitivity to amount & flow rate of agent
1. Oxygen depletion/fuel supply? 1. Oxygen depletion/fuel supply is as expected.
Measure O, Concentration during an Oz Concentration essentially unchanged after e
unsuppressed test, (also see how long 4 minutes; all 8 fires still alight - Sensitivity has been quantised and appears
' This implies ventilation more than sufficient to be equivalent for mass/mass flow rate.

fires remain alight)
2. Fate of fires in Zone A:
Blown out or extinguished?

2. Fate of fires in Zone A:
Cannot be blown out using air alone BUT
Measure Halon 1211 concentration in Zone A Halon_ 121 .concentratlc?n at fire Adis 1%
Try extinguisher filled with air alone anq flre still goes out in 0.5-1 s.
3. How well does test article simulate “infinite” 3. lnhm-te aspect of real cheek area? 4. This is undesirable from the point of view o:
: Ventilation rate is 0.043 m3 s'or 0.72 m s defini ?
aspect of real cheek area? efining a standard. Choose the lowest”

Measure decay of Halon, fit 1st order eqn & (typical lab fume cupboard 0.75 m .S'l )
icoe  Obtain ventilation rate. Ki (Halon decays to < 0.5% within 2.6 min)

Future Work

3. Hardware effects are potentially much greate
especially with low volatility agents, such
as Halon 1211

Surmnmary & Conclusions 2

Contract calls for Replacement Agents

5. However, hardware dependance implies scope to be tested this year
for improving performance of replacement _ )
agents by hardware optimization. + No extinguishers ready yet

€ s suggests the weight penalties « Determine appropriate quantity of agent
iay not be as bad as n-heptane cup burner scaled by cup-burner

results might suggest. . Use non-specific hardware to discharge agent

NB: Any Hand Extinguisher must still obtain
UL/FM/BSI Class A & B ratings prior to
being tested against hidden fires.

« This will provide "agent baseline” so any
commercial hand extinguisher should perform

equally well
{KICCE qually



gsmoawwv Techalcar Contes Arantic City 10T Awpon
Now Jorssy 08405
Pedecat Aviation
Adenialstration
June 6, 1996
Daar Me

Tho enclosed survey has been prapaced by a task 9roup rapresonting awhnes and airfranme
manufacturers on tha subject of repiacement agente for Halon 1301 n c3rgo compartments

Ag you are aware, halon 1s 8 chlorotluorocaibon and has been banned from production since
January 1. 1994. Research is ongoing to find a syitable teplacement
use. It would be useful for the research atforts if the 1ypes of a0ents
manufaciurers would of would not uss wers known. Your responses
find a viable replacemant for halon.

aQent of systam for aircealc
systems that sirtines/airtramg
will helo cessarch etforts to

Plesss s0nd your rosponses 10 Mr. Alankar Gupte of Bosing Commercial Aplane Group by
July 12. 1995, His sddross and fax numbar are listad delow.

Mr. Atsnkar Gupta

Moil Stop: 8H-TR .
Bosing Commaorcial Airplane Group
P.0. Box 3707 )
Seattlo, WA 98124

Fax: 206-237-G444

M. Gupte will tabulote the ragponses in order 10 provide 2 list of viabls options to be ragearched

furthar.
Sincerely yours,
Richard G, Hill
Program Manager
Fira Satety Section
€nclosure

USER PREFERRED FIRE EXTINGUISHING AGENT FOR CARGO
COMPARTMENTS .

ORGANIZATION: Intcrnational Halon Replacement Working Group .
: Task Group: User Preferred Agents for Cargo Comipariments

Ve
SUMMARY: This notice requests information (rom the user comrunity on fire
extinguishing ageai(s) shat would or would not be coasidered or use in cargo comparmment
firc suppression systcms. This information is requestéd to help guide the regulatory
authodiies (FAA and JAA) develop airworthiness criteria for the cvaluation of non haloa
fire suppression agents/systems. e

DATES: Commenits must be received by. July 12, 1995.
ADDRESSES: Comments oa this notice should be sent to:
Alankar Gupta, Chairman
Task Group User Preferred Agents- Cargo Compartments
Mail Stop 6H-TR
Bocing mercial Aimplane Group,
P.O. Box 3707, Seacde, WA 98124 (USA)
Fax  206-237-5444
FOR FURTHER INFORMATION CONTACT:

° Jclie Benedictus KLM (The Ncthertands)

Ph. 3120 64 906 31 . Fax. 312064881 62
© John Blackburn Avro Intenational Aerospace (England)
Ph. 061 439 5050x3696 Fax. 061 767 3180
° Bernd Dunker Deutsche Acrospace Airbus (Germany)
Ph. 040 7437 5309 Fax, 040 7437 4742
° Thomas Grabow Daimler Benz Acrospace Airbus (Germany)
Ph. 49421538 4033 Fax. 49 421 538 4639 -
¢ Alankar Gupta Bocing Commercial Airplanc Group (USA)Y .
Ph. 206 237 7545 Fax. 206 237 5444 -
° Hans Humfeldt Deutsche Lufthdasa RG (Germany) ~ * * -
Ph. 49 40 5070 2406 Fax. 49 40 5070 2385
© Jean Paillet Acrospatale (France)
Ph. 33 619 371 65 Fax. 33 619388 74
° Krijn Pellen Fokker Aircraft B.V. (The Netherlands)
Ph. 020 605 2069 " Fax. 020 605 2895
°Bud Roduta United Airlines-SFOCE (USA})
Ph. 415-634-4857 © Fax 415-634-4986
° Felix Stosscl Swissair (Switzedand) N
) Ph. 411 812 6930 Fax. 41 [ 812 9098
© John Sullivan British Airways (UK)
Ph. 44 81 562 5460 Fax. 44 81 562 2928 or 2026
¢ Sham Hariram McDonncell Douglas Corpocation (USA) .
Ph. 310-593-4305° Fax. 310-593-7104 o

SUPPLEMENTARY INFORMATION: At the filth mocting of the International
Haloa Replaccinent Working Group, held 19-20 April 1995 in Rome, Italy, a Task Group
was formed 10 determine the aviation industry's prefemred fire extinguishing ageni(s) for
usc in cargo compartments. This information will serve to reduce the list of potential

QUESTIONNAIRIE

USER PREFERRED AGENT FOR CARGO COMPARTMENTS-
Thi . . ¢ lufy 12, 1995

Name: Company:

Tel: Fax:

A. Four sgenl groups (water and water based, halocarbons,
partlculate aerosols and high expansion foams) have been
{dentified for cargo compartment fire suppression. Please list the
groups in order of preference.

No preference - (Please skip questions B, C and D)

Agent Group Preference (O=undesired, 10=most desired)
1
2
3
4
B. Please (i) [dentify the agent (or agenis} that you prefer and

(fi) tell us your reasons®.

C. Please (i) list the ageni (or agents) that you would not use and
(ii) tell us your reasons®.

D. WIll you use an agent not recommended for use in areas
normally occupied by humazns? (i.e,, an =gent thal may create an
inhospitable environment for humans).

YES___ NQ

E. Other ‘comments/suggestions®.

* Use additional sheets if necessary
F. Please return this questionnaire by 12 July 1995 to
A. Gupts. FAX 206-237-5444, or
Malling address: A. Gupta, M/S 6H-TR, Boeing Commercial Alrplane
Group, P.O., Box 3707, Seattle, WA 98124 (USA)

o T PR . . .
candidatc ageats and thus assist the regulatory authoritics in planning their.rescarch
activitics 10 serve the aviation industry in an effective and timely manner.

Membership w this Task Grou;: wu limited to representatives from airframe manufacturers
and airline opcrators. Persoas identified above (Paragraph “For Further [nformation
Conuact™) voluateered 10 scrve in the Group. The Group was tasked to:

05 Conactusecs aifframe ridiufacturers and sirine operators) spd determine fire
cxtinguithing agents they would and would not use for fire suppression in their
€Argo comparuments.

(ii) Preparc a report foc prescatation at the next [HRWG meeting, scheduled (or
July 18, 1995.

You are encoureged to submit written data, vicws, or arguments (sce questiorinaire
atached) on fire cxtinguishing ageat(s) that you would (or would not) use for fire
suppression in the cargo compartments. I you have no preference, this information is also
of value and we request that you communicate this position. The Task Group shall be
obligated 10 assume that you have no preferred agent if comments are not received by the
ducdatc of 12 July 1995,

Availability of Notice

Any person may obtain a copy of this notice by roquesting it from any member of the Task
Group. Refer 10 paragraph "For Further Information Contact” or from Ms. April Homer,
HRWG Coordinator, Phone 609-485-4471, Fax. 609-485-5229. By agreement of the
[HRWG only written comments from airframe manufacturers and airine operators shall be
considered.

Background

Given the phase out of halon production, (Montreal Protocol and US Clean Air Act) the
Acrospace Industrics Association {AIA) held an Inicrnational Symposium - Halon
Replacement in Aviation  9-10 Fibruary 1993. The symposium was attended by
representatives from the Federal Aviation Authority (FAA). At this meeting it was
concluded that: s
[0] current regulations do not require the use of halon,

(i} no regulatory action is necessary, and

(i) fire hazards, test protocols, and performance criteria all need 10 be

developed.

On June 17,1993 the FAA published Notice 93-1 in the Federal Register invidng indusery
10 join in 2 cooperative ¢ffort 16 develop test articles, conduct evaluation tests, develop
minimum performance standards, and provide guidance in drafting certification/compliance
documents. This invitation resulted in the formation of the International Halon Replacement
Working Group (IHRWG). Membesship in the Group is open 10 all interested pantics. The
first metting of the HRWG was held on 13 October 1993, and the most recent, the fifth,
was on 19-20 April, 1995.



Discussion of Cargo Compartment -Fire Suppression

Fire procection requirements and characteristics of potencial egenis/systems (concepluzl) is
discussed in the next several sections.

Regulations

‘ederal Aviation Regulations end Joint Aviation Regulation FAR/IAR 25.857 require that

Class C cargo comparuncnts be provided with an zpproved buili-in firc cxiinguishing

system. The reguladons do not mandatc the usc of any particular sgeat of system type.

FAR/JAR 25.851 spplicadle to the design of built-ia fire extinguishing systems requires |

that the capacity of cach required buili-ia extinguishing system must be adequate for zny
fire likcly 1o occur in the compantment where used, considering the volume of the
compantment and the veadlation rate.

Current Practice

Currently all aircraft cargo companument buili-in fire exdnguishing systems use halon 1301
85 the fure extinguishing ageat All systems arc “total Nood”™ type. An inidal minimum agent
concenaation of 5% by volume and subscquent minimum agent concentration of 3% by
volume for the remainder of the flight has been accepied to meet the requiremeants of
FAR/JIAR 25.851. The concentmations are based on empty cargo compartment volumx.

Intecnational Halon Replacement Working Group (IHRWG)

The goal of the HRWG is to inwroduce non-halon firc suppression systems into service in
a dmcly, cost c{{ecive manncr, with no compromise in present level of safcty. The Group
is working all areas of firc protection on board aircraft: engines snd auxitiary power unit,
cargo compartment, hand-held fire exdinguishers for the occupicd arca, lavatory trash
conuincr, and dry bay (military). The IHR WG has formed several Task Groups 10 conduct
deiled studies. Swdics applicable to cargo compariment fire suppression that have been
conducted arc: ”

@) Likely Fire Threats in \C\hss C Cirgo Comparmmeats (Task Group 4)

i)  Chemical Options to Halons for Aircraft Use ( Task Group 6). Published by

FAA as DOT/FAA/CT-95/5.

The abave reports are in public domaia and are available from FAA Techaical Center, NJ.

{Contact Ms. April Homer, Ph 609-485- 4471, Fax 609-486-5229]

Carge Compartment Fire Suppression* System Minimum Pecformance.

Standard

FAA/IAA have esublished that noa-haloa fire suppression system should provide the samé
level of protection (safety) as the preseat halon system. In particular, the sysicms must be
capable of suppressing

(a)  cxposed oc surface Class B (flammable fluids) firc
) deep seated Class A (carbon compounds) fire, and
«©) preveat fire hazards of an acrosol can (pressurized flammable gas).

Figure | showsa conceptua] system, developed by the Task Group, which can bx made to
perform the same function as the system testod by the FAA. The System coasists of a
normally unpressurized tank {1 filled with water or water based agent The tank is
coanccted 1o main :uPply ducts of the {ocward (2] 2nd 2ft (3] cargo compantments. At the
interface of cach main supply ductitank is located a romally closed pyrotechnically
activawed (or solenoid conwrolled) valve (21, 31). The main supply duct is coanceted 10 zone
supply ducts {A, B, C, D, E, F, G, H). Ia cach zoa< supply duct is installed a spring
olc;a;.:gorflqrmllyopenvallvc(x,,lx‘c,d.c,f.;._h]‘ﬁchism:i‘uincddoswbym alloy
¥4 p ) remaias solid for temperatures
'l!‘BD ’:’ ﬂ'BP-ZOO—BO;S_(?S-lZl‘C) ormwl Down stream of dw vilve arc bqkfc‘du;g
re suppeession agent delivery nozzles. This conccpiual sysicm is similar 10 industs
sprinkler system. wsuial

FAA tested the system in a test cargo compartment, approximatcly the size of 2 DC-10
airplanc_cargo comparuneat, It is probable that ia the optimized system exch firc
suppression zonc may be slighdy bigger chan the maximam size containcr or palles chat can
be transported in the comparuncat. Also, it is reasonable to assume that the agent may
allow the usc of csseadially similar size fire suppeessioa zoncs and mistlog nozzles in all

any flight it is reasonable © conclude that the fire 2geat weigh .

: | ght (or volume) would be
indcpendeat of the cargo comparuncnt size or volume. I may depend on the Right duration
if the inidal fire suppression cffon is inadequate 0 suppress the fire below it critical (self
susuining) heat l:c!clsc e, .lt has been suggested that onc mey be able w extend
gzgnprwuw:m capability by uilizing on-board potable wawer afier the “dodicated” agent has

The ageat tank is pressurized by onc or more pressurizing sources [4). The iz

sourcc may be bleed air, clectric motor driven air comircssor. c[o:l\pr:sscpdmn‘:‘c:lzg
botde(s) or gas generator(s). The selection of the pressurizing source and the number of
sources would dcpend_on_l_ aumber of facors: sysiem operation (single or muliple
discharges). source availability, installation, failure enalysis, etc which are presently not
known. FAA in their test used muldple discharges (by opeaing/elosing of the solenoid
valves in the agent distribution :ymm‘in response to Iempmmr::cu lhc‘:xiling.)

The fire suppression agent may be potable water, distillod watcr, ionized water

may not) contain additives. The additives, if added, my be used 10 () depress m);xg,gr

point .(u) modify su.rflcc tension (wcuin; agent) and/or (iii) eahance firc fuppression

cl’fc'c_uvcncs.s. FAA did not usc additives tn their tests. Several manufacturers clajm that

ﬁnuvc& ('bnodcgnd:blc._envuvmncnuﬂy s2fc) can cahance fire suppression effectivencss
help rcduc.c ageat weight, FAA used approximakly 31 gallons (258 pounds or 177 k )

of waier to maintain suppressed the test fire for 90 minutes, &

The storzge tank may be insulated © protect the agent from cold temperatures. Other

“ures such as ageat drain/fill, headag blanket, immersion hea i
low extended storage in subfrecring temperaturcs. e e miy be ncorporated

N

FAA/IAA have neither defined “standand™ tests and noc what is implied by cquivalent kevey
of protection (salcty). FAAJJAA position is that critical tests (fire scenarios) depend on the
sclected agentsystem and cquivaleat level of peotecton (safcty) can only be cstablished by
back-to-back tests using halon 1301. In shon, FAA/JAA will conduct the tests and define
acccptable design parameiers for the sclected agenusystem. It should be noted that the
prescnt halon 1301 system design parameters (acceptable halon concenuations) were
previously established by FAAL

IH{RWG Task Group 6 Report "Chemical Options to Halons for Aireraft
Usce™ ’

At the April 19-20 mecting, Task Group 6 recommended that FAA/IAA develop test
protocols for the following classes of fire extinguishing agents for firc suppression in the
Cargo companuments.

(1) Water and water based ageats

(ii) Halocarbon and halocarbon blends
(iii) Particulatc acrosols

(iv) High expansion {oam.

There are several agents in cach class and cach agent has its pros and cons. Scveral mem-
bers of HRWG commented that they would or would not usc centzin egents in the cargo
compartment These remarks caused the IHRWG to form this Task Group. The Group has
becn tasked to determine why some fire extinguishing ageatsystem would or would not be
uscd by the aviation industry. FAA/JAA belicve this intclligence would help reduce
potcndal candidates and help them plan their R&D effort such that they can effectively seove
the aviation industry.

Poteatial Fire Extinguishing Agents/Systems

Potential fire exdnguishing agents and conceptual systems are described. It should be noted
that cptual sysiems are included 10 help onc understand how a particular ageat may be

uscd or the system may be integrated with existing on board systems. The conceptual
systems are not rcccmmenda(iops.

Water And Water Bucd-Agendg_vs(e_m

Several investigators have detcrmined that wacer in the form of mist or fog is an extremely
clfccdve fire suppression agent for Class B (lammable fluid) fires. Some claim its
cllectiveness is equal 10 or bedier than halon 1301. Water and watcr based agents erc highly
cffective in suppressing Class A fires (wood, cloth, paper, rubber, carbon compounds that
form glowing embers, etc.). There are no environmental restictions on the usc of water
and it 15 universally available at a very teasonable cost.

FAA Technical Center conducted several tests using water mist/fog/spray and determined
that it provides a kevel of protection (safety) equivalent 1o that provided by haloa 1301 fora
deep scated fire. The critical location of this firc threat, for this class of agent, is in ¢
damaged container focated next to the compartment bulkhead. FAA used a zonal fise
suppression system in which the suppression process was activated by temperature at the
ceiling liner. Activaton used were in the range 6f 200°F-250°F (93°C-121°C).
FAA presented test system (which used solenoid valves to cycle the sysiem) and test resuls
at the last [HRWG mecting. [No formal test report is presently available. Copy of the
presentation may be requested from Ms. April Homer Phone 609-485-4471, Fax 609-486-
5229).

appropriatc main supply valve and initiatcs tank pressurization (gas gencrator, inca gas
bottle, compressor of bleed air). On agent discharge (detected by drop in sysicm pressure
by a scnsor not shown) the legend DISCH illuminates. [n summary, icis feasible to design
the system with crew actions and flight deck indications identical to the present halon 1301
system.

If the alarm is (alse or the fire docs not produce sdequate heat to melt the eutectic, the agent
does not discharge. Thus, no clean-up is required in te cveat of a falsc alarm or a minor
(non hazardous) fire. However, mai: would be required o depressudize the system
and recharge the pressurizing source (if expeadable).

On discharge most of the agent will remain concentrased in and around the zoac(s) in which
it was discharged with some migration 1o other areas. Wetting of the cargo will occur and
water damage (similar 10 damage onc may cxperience in a heavy mist or dnizzlc) may occur.
The ageat will migrate to the bilge arce. Migration of the ageat to comparumncats occupied
by crew and passengers and to equipmeat located outside the cargo comparument would
depend on the intcgrity of the compartment liner, Means 10 exclude hazardous quandties of
smoke, flames, or extinguishing ageat, {rom any compartment occupied by the crew or
passengers is a FAR/JAR 25.857 requi and it is rea ble 10 assume agent
migration from a maintained compartment will be a minimum

Water is noa-taxic. Also, It docs not substntially reduce oxygen panial pressure when
released in an enclosed space. lts discharge would not cause asphyxiation of animals in the
cargo comparument.

The agent storage tank(s) would be nocmally unpressurized. Maintenance of the system
may be simple and the required maintenance skill of a low level.

Halocarbon and Halocarbon Blend Agent/System

The conceptual halocarbon or halocarbon blend agent system would be similar 1o the
present halon 1301 sysiem, figure 2. Halocarbon is independeatly plumbed from two
bottles to cach of the cargo compartments. Each bottke is pressurized to a high pressure by
an inert (nivogen) gas. When fire is detected in cither the forward or aft companument, the
corresponding squibs are armed by plshing the appropriate squib arm switch. This action
arms both extinguisher botle discharge switches and illuminates the ARMED legend on the
switch plate. In addition it configures the air conditioning and veatilaton system. (These
functions can also be caused 10 occur automaticatly on detection of fire). Botile 1 is
discharged by pressing the 1-BTL discharge switch. On successful discharge, the legend
DISCH illuminates. The first bottle provides TBD 1% concentration of the agent 10 knock
down the fire. The sccond botle is discharged after a prescribed time interval (manually or
automatically, cither as a dump or a metered supply) 10 prevent the agent concentration
from falling below TBD2% by volume. The system would be a total flood sysiem. The
extinguishing agent weight (or volume) would depend on cargo compartment size or
volume, compartment keakage rate and flight duragoa.

Commercialized zero Ozone Depletion Potential (ODP) firc cxtinguishing agents and their
characteristics arc listed in Table 1. Table | data is from THRWG Task Group 6 report
(DOT/FAA/CT-95-9 Chemical Options To Halons for Aircraft Use). Presently, there are no
genenaily accepted standards on Global Warming Potential (GWP) and Atmospheric Life
Time (ALT). From eavironment protection considerations fower value agents are prefered.
The Table I design concentrations arc ded for extinguish of Class B fires
with n-hepranc fuel. These concentrations may be considered as initial dump concentration
(TBD1%) required 10 knock down flamcs. The subscquent lower suppression




concentration (TBD2%) requircd (0 mainizin a Class A ficc suppressed is presently not
known. In the casc of halon {301, the rtio of TBDUTBO1 is 0.6 und this ratio may be
assumed for the halocarbons. Test data on the performance of halocarbons for the decp
scated Class A ire threat presently docs not exist. Weight and volume cquivalent data of
Table | may be used 1o cstimate the agent requirements for cquivalent haloa 1301
performance. From available data, it is spparcat that sl SNAP approved and NFPA
recognized halocarbons will require increased (60%- 100%) agent weight and increased
agent (60-120%) storage volume compared 10 present haloa 1301 systems,

Halocarbon systems require pressunized storage boutles. The suggested fill deasities and
storage pressures arc listed in Table 1. The halocarbon have low freczing point and low
temperature protection of the ageat would aot be required. However, at higher
temperatures, greater than 70°F, the bottle intemal pressures would increase and bottles
capable of withstanding pressurcs substanaally greater than siorage pressurc, indicated in
Table I, would be required. Scveral investigaiors have conducted studics oa the effect of
agent discharge time on fire (Class B) suppression effectivencss and products of
combustion. Standard 2001 " Altcmative Protection Options to halon™ of the National Fise
Protection Association (NFPA, 1, Batterymarch Park, P.O. Box 9101, Quincy, MA
02269-9101), recommends a discharge time of 10 scconds or Iess or otherwise required by
the authority haviag jurisdiction. It is reasonable 10 assume thata fast discharge time would
be required. This would causc increasc in compartment internal pressure and means (©
Prevent Cargo COMParument Oves-pressurizaton may be required.

The conceptual systern would lend itself for integration with the cxisting (smoke,
jonization) firc detection systems and opcration according o the current crew procedures.
Like present halon system, the agent will discharge on crew command. Halocarboas are
clean ageats and no compariment clean up will be required. However, maintenance (bowe
replacement and system checkout) of the fire suppression system would be necessary after
cach use. Agent discharge will reduce cargo companiment oxygen partial pressure, the
deerease will be a funciion of cargo compartment valumetric loading and the companment
aldtude at discharge. Based on past expericnce with halon 1301 systems, it is reasonable to
sssume that asphyxiaton of animals may occur in a heavily loaded (volumeric) cargo
compariment. Sincc, greater halocarbon agent volume (possible cxceptioa
Trifluoroiodomethanc) will be requlired for cquivalent firc suppression capability it is
reasonable 10 conclude that halocarbons would cause greater reduction in oxygen partial
pressure. [Note, there is some concem on the Ozone Depleting Potentiat (0.0001) and
toxicity of Trifluoroiodomethanc. It has teen proposcd acceprable by US EPA for
protection of non-occupied arcas subject to public comment. At present, it is ak recognized
by NFP]A in Standard 2001 and its acceptability status in other countries is preseatly not
known.

Halocarboa systems will be a total flood type. Agent will migrate 10 all parts of the cargo ’

compartment and lcak through available leakage paths. Migration of the agent to

(s occupied by crew and passengers and (o equipment located outside the cargo
compartment would depend on the integrity of the comparumenc liner. Means to exclude
hazardous quantitics of smoke, flames, oc extinguishing agent, from any caompanment
occupied by the crew or passengers is a FAR/JAR 25.857 requirement and it is reasonable
t0 assume that agent migradon from a majntained comparument will be 2 minimurm

Halocarbons (cxceptions HFC-125 and FIC-1311)) arc non-toxic at design concentrations
levels, (see LOAEL and NOAEL values Table 1). However, since the sysems are designed
based on empty cargo compariments, higher concentrations will result when the
comparuncat is loaded. Note, animal asphyxiation referred 10 above will probably occur

cxtinguishing agent, from any compacument occupied by the crew or passengers is a
FAR/JAR 25.857 requirement and it is reasonable to assume migration from a maintained
comparuneal will be & minimum. The ageat will serle in various ercas of the cargo
comparuncat (bilge arca, insulation blankets, ctc.).

Litde is known about the toxicity of this class of zgeats. They have been approved undes
SNAP foc ol flooding of unoccupicd areas. Cargo comp. often have animals and
it is reasonable 10 assume that envi faden with mic chemical panticles
would not be in the best interest of animals.

The pasticulate system requires o0 pressurized source. It is simitar to a chemical oxygen
syswem and it can be assumnced that it will require ially similar scheduled mai .
11 should be noted that these sysiems are cxothermic.

High Expansion Foam

According w the Task Group 6 report, high expansioa foam systems are uncommon but

can be uwd for toal flooding of a protected space, panicutarly where a Class A fire may be

difficult to access foc fire fighting. The conceptual high expansion “1otal flood™ system

would be similar to the water based system (without eutectic valves). The system would

include tx foaming agent and foaming cquipmeat. The systemn would lend itself for

integration with the current fire detection systems and operation by current crew
ures.

It is reasonable to assumc that this type of system would te relatively more complex than a
water based system and would require substandal clean up effort

Questionnaire
A questionnaire form consistng of four questions is atached for your use.Please use the

form to submit your input. Additional sheets may be used 10 provide other information.
The forwn should be retumed by (2 July 1995 by cither {ax or mail.

Toble 1: Significant characteristics of Commereialized Total Flood Haloesrbo Agents.

(@ata extracted from DOT/FAA/CT-95/9 and NFPA Standard 200D

due 1o the reduction in oxygen panial pressure (Dalioa’s Law of Partial Pressures) caused
by the agent mixing with other gascs in the compantmx nt rAther thaa agent oxicity.

The halocarbon system would nonmally be p(CSSun'z.bd, It will be 2 two phase (halocarbon
end inen gas) sysiem. The system mainicRance requircments can be mascnab_ly assumed 1o
be the same as the present halon 1301 system a0d of similar skill level, Periodic pressure
(est of the botdes would be required.

Particulate Aerosols

hnicaily Generated Acrosols, PGA, has been approved under SNAP for total
gmi‘:g r:::(C:mgxcupicd arcas. [NFPA has no Techaical Commitee or_Sunda:d on this
wchnology. A acw project aa "Fiae Acrosol Technology™ was authonzed on Apnl 13,
1995 by NFPA Suandards Council]. Task Group 6 determined the acrosol technology as
proprictary or ill defincs.

agents known as EMAA (Encapsulated Micron {\cmso.l Agcm') on activation
Qﬁ::sﬁnﬂg cg(cucs an acrosol that Conuir{’& about 40% solid particles (size l.css than |
micron) of saits like Powassium Chloride, Potassium Carbonatc, clc.ATh'c remaining 60% of
the cmissions arc gasedus combustion producis guch as carbon dxondc..mmgcn, water
vapor, oxygen and taces of hydrocarbons. This class of agents provides total flood
capabilitics. Some studies indicate that on 2 weight basis, the agents arc !’wc times more
efficient than hajocarbon extinguishing systems on Class B fires. Liule is kaown of the
capability of this agent to suppress Class A (cxposed and decp scated) fires.

Figure 3 shows a conceptual particulate acrosol system. The systgn consists of ageat
container(s) with means for agent g ion/cxpulsion. Itis 10 that the
system would consist of multiple cannisters located along the fength of the cargo
compartments and with electrical w0 acuvaic agent rchease, (The zgent/cannister/activation
means can be reasonably assumed to be similar 1© chemical oxygen).

The conceptual system would lend disell for integration with the existing (smoke,
ionization) fire deicction systems and operation according 10 the present crew procedures.
The system op<rating logic is shown 0a figure 3. When firc alarm, is annunciated in CIU_'lcx
the forward or aft comparument, the pﬂ?( will arm the cqm:spon}img f:mms(cr(s) activation
system by pushing the appropriate companment aom swich. This action would reconfigure
the the air-conditioning/ventladon system and illuminate the ARMED legend on the switch
plate. (These functions can also be caused o occur nu(omau_czlly on detection of [ire)
Pressing the discharge switch would create agent acrosol. On discharge of agent (detected
by canister temperature risc or other means) the legend DISCH will illuminate. Maintenance
(Cannister rephacement and system checkour) of the fire suppression system and clean up of
the casgo comparunent would be accessary afier discharge. Combustion gases gencrated
will reduce cargo compartment oxygen partial pressure. 'lj'hc reduction in oxygen partal
pressure will be a function of cargo comparument volumetric loading and the comparunent
altitude at discharge. Presendy, it is ot known how much reduction in oxygen partial
pressure would typically result  with this class of agents. '\_'hc effect of environment,
heavily laden with micron size chemical particles, on the respiratory system of animals is
150 not known. In all probability it would be deleterious.

Particulate acrosol will b a total flood sysiem. Agent will migraie to all pants of the cargo
compartment. Migration of the ageat to companments occupicd by crew and passengers
1 10 equipment Jocated outside the cargo comparument would depend on the integrity of
the companment lincr. Means to exclude hazardous quaatites of smoke, flames, or
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International Halon Replacement Working Group

Title. Praposed Mummum Performance Standurds fae Aircraft Engane and APU Campynaien
Fure Trunguishing Agent/Sysiems

INTRODUCTION

1e and APU companmient fire cxtinguisiung systems arc required by FARJAR 25,1195 and

L 25A.1195. The current fire extinguishing systems using halon 1301 as the extinguishing agent
are dcemed to satisfy this requircnwent if the system can produce concentrations of halon 1301
specified on thebasis of the systern configurauion and the operational parameters. Fire extinguishing
peformance of halon 1301 had been previously esiablished through tests, leading to these
specifications (c. g. FAA AC 20-100). The standards being proposed in the following have become
nccessary to develop specifications for systems using alternative agents for extinguishing fises
These standards arc not necessarily the samc as for halon based systems nor are they a complele
Tisting of techniques which may be required for cenifying an aircraft engine and APU fire
cxtinguishing system.
The agent and the fire cxtinguishing svstem must comply with the following minimum peformance
standards.

10 REQUIREMENTS FOR AGENTS/SYSTEMS
1.1 Environmeatal Characteristics

The cnvironmental characteristics of the fire extinguishing agent must comply with
international faws and agreements. Ageats approved by the regulatory agencies for use in
areas not normally occupicd by humans are acceptable.

1.2 Fire Extinguishing Performance

The agent/system (that is the ageat which satisfies requirement 1.1 above when deploycd
through a suitable system) must be capable of extinguishing any probable fires in the aircraft
cngine designated fire zone or in the Auxiliary Power Unit (APU) companiment for which
the agenUsystem is intended. A fire will be considered extinguished if there are no visible
signs of a flame for five seconds. A fire in an enginc or an APU comparument is probable
when a (uel and air mixture comes in contact with an ignition source. An airflow through
an engine or APU compantmeat is normal and a (ucl (usually a combustible fluid) could
become available due to a failure expelling aviation turbine (uel, hydraulic fluid or engine
oil. The ignition source could be any surface at a temperature above the hot surface ignition
temperature for the fuel in the comparumeat. Ignition can also occur if the fucl cnters an
environment in which rapid beating causes it to €xooed its autoignition temperature. The
consideration of probable fires must cover the range of physical parameters in the fire zone
for the operational cavelope of the engine oc of the APU. Three typical combustible fluids
for the fire must be considered: aviation turbine fuel, hydraulic fluid and engine oil. The
physical parameters must include: the zone volume, cross sectional arca and shape. the
comparumeal air temperature and (veatilation) air flow rate, the surface temperatures, the
fuel (combustible fluid) flow rate, the amount of clutter within the zone and the temperature
of the agent/systcm (probable inservice temperature before a discharge). Itis possible that
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fires in some locanoas in the fire zonc may he more difficutt  extinguish than in other
locations  Thic ageatsystain must be able 1o extinguish prabable fircs anywhere ia the fire
ronc

1.3 iHealth and Salcty

The fire cxtinguishing agenUsysiem for an engine companment or an AU configuration must
satisfy the following safety and healih requiremients
1.3.1 Hcaith and Safcty in Handling
The agenUsystem must not pose a health and safety hazard for workers during
installation and maintenance of the sysiem
Safety featwres incorporated in the equipment and handling  procedures for the

agent/system which mitigate this hazard should be taken into account while assessing
compliance with this requirement.

1.3.2 Flight Safety

The usc and operation of the agent/system in aircraft should not cause the following:

(a]

Malfunction of components critical for flight control necessary for continucd safcty

of flight.

(b) Damage to other critical components and areas within the companiment being
protected, which would creatc a hazard cither immediately or remain undetected and
be a hazard afier passage of time.

{c) Corrosion of the aircraft structure.

20 TEST METHODS FOR AGENT/SYSTEM EVALUATION (SCREENING)

Tests will be necessary to cvaluate the fire extinguishing performance of an agentsystem and
to determine if it will satisfy the requirements stated in 1.2. There are two types of these tests.
The first type of lests, agent evaluation tests of screcning tests, will provide data which include
the cffectiveness of an agent in extinguishing &n actual firc in terms of the quantity of the agent
required at the fire. Volumetric concentration of the agent and the time required to extinguish
the fire should be recorded to provide a basis for the sysiem validation tests mentioned in the
following. I it is not practical to always record the agent concentration, at least some tests must
be conducted without the firc but simulating other parameters of the test which resulted in
successful fire extinguishment. The secoad type of tests, system validation tests, will apply to
aircraft specific designs. They will verify the effectiveness of the specific delivery system in
transporting the required quantity of the agent at the poteatial location of the fire. Thus, the agent
evaluatioa tests will provide the basis foc the design and eagineering of the sysiera and the
system validation tests. The test methods proposed here address only the first type of tests.

In aircraft engine nacelles, fuel (combustible fluid) may siill be available afier the initial
extinguishment of fire. A second bottle of the agent is required for the engine nacelle fire zone
(a second bottle is not required for the APU) for discharge in case of a re—ignition indicated by
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a persistent or a new fire alarm. The objective of the tests described here should be 10 establish
the agent performance in extinguishing the fire through a single discharge.

A particular replacement agent could be in a solid, liquid or gaseous phase when interacting
with the fire and its ¢ffectiveness might be dependent on both the state and the quantity of the
agent. For example, the particle size of a solid agent or the droplet size of a liquid agent could
influence its performance. These details need to be addressed in tests if they are relevant 1o the
performance of a specific agentUsystem.

2.1 Test Apparatus
2.1.1 Aircraft Engine Compartment Simulator

For the purposc of these tests, the engine compartmeat (nacelke) simulator should bave
an annular fire 2onc having a2 minimum volume of 65 i3 and a minimum cross sectional
arca of the annulus of 5.5 fi2, both before reductions duc to clutter simulation. Tt should
be equipped to simulate 1est paramcters deseribed in 2.2.1. The ianer cylinder in this
configuration will represent the engine case. The test section must be equipped to atfow
a real time visual indication of fire. A sch ic diagram of a simulator is shown in
Figure §. The agent distribution system should be capable of extinguishing fires in any
location within the fire zone.

If an agentsystem is successful with a fire rone of this size, it is highly likely 10 be
successful in both larger and smaller 1ones with appropriate agent quantities and system
designs. The purpose here is 1o define the minimum performance standard with probable
fire scenarios in a typical fire zone. Specific applications may benefit from the se 1est data
but may require additional considerations which are not a part of this minimum
performance standard.

2.1.2 APU Compartment Simulator

The APU comparument simulator should have a minimum volume of 8 (1% in the shape
of a typical aircraft installation. The test section must be equipped to allow a real time
visual indication of fire. It should be equipped to simulate test parameters described in
222

The APU compartmen: simulator could have a conical shape or a rectangular shape. The
entire compartment shauld be treated as a fire rone. Air inlet and outlet positions may
be asymmetrical [t differs from the engine compartmen:t simulator in which the annular
caviry is the fire tone with air entering from one end of the annulus and exiting from the
other end. Aciual APU installations have the compartment volume ranging from 2—400
Si}. The minimum volume selected here is closer to the lower end of the range. Results
of the engine nacelle fire tone simulations using larger volumes would also be relevant
whenever fire characieristics are comparable.
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2.2 Test Conditions
12.1 Engine Compartment Test Parameters
22.1.1

Al keast two intemal (vendlation) airflow rates:
(a) High 2.5 — 3.0 Ibm/sec.
(b) Low 0.2 — 0.7 Ibm/sec.
(a) corresponds to about 57 air changes per minute for the fire rone having 65 fi3
volume and 5.5 fi? cross sectional area. For significantly different volume and cross
section, the airflow rates should be adjusted appropriately.
2212
At keast two veatilation air tempenatures of 200 and 400 °F.
2213

Surface temperature: At feast a portion, about 2 ft long and encompassing a 90° arc,
of the surface of the test article simulating the engine core (inner cylindrical surface)
must be at or above 1100 °F.

2214

Two configurations of blockage or clutier:
(a) High: a 30-50 % reduction in the local cross sectional arcaand a
20-25 % reduction in the compartment volume.
(b) Low: 2 10-20 % reduction in the local cross sectional area and
a 5-10 % reduction in the compartment volume.

These numbers are estimates based on visual inspection of clutter in actual engine
installations.

2215
A minimum fuel (combustiblc fluid) flow rate of 1 gpm should be provided.

Proper operation of the fuel delivery system, including noules, should be checked
to assure that the fire size and intensity are roughly reproducible in tests with similar
conditions. A measurement of heat flux density to characterite the fire is not
necessary. Undue importance could be attached to this parameter as @ means to
determine reproducibility of fires while the measurement itself could depend on a
variety of different factors.

2.2.1.6
The axial location of the fire must be over the surface which is at 1100 °F (or higher)

tempenature and downstream of the simulated clutter (some clutter could be in the
fire).




—
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Al feast twao circomfereatially different focations foc the fire, detcrmined by the
locarion of the fuel mlet—tgnuer-Name holder amungement, shoutd 1w investigaicd
(a) Top dead cenier
(b) Bonoin dead center
1030 is evideat that the fires at onc focation are eonsisicntly more difficult to
cxunguish. then fuahcr tests may use that locauon oaly. chimiaating tie need 10

investigate fires at other locairons
2217

A prebum time is the lime clapsed between the initration of fire (ignition) and the
witiation of agent discharge. A minimum prebum time of 20 seconds 1s required.

1 an aircraftinsiallation, when the firc alarn is recetved fuel is shut off. Hot air and
clecirical sources may also be shut off before acrivation of the fire extinguishing
system. If the alann occurs during the climb phase of the flight. more than a minute
may elapse berween the alarm and the discharge of the agens. In other cases, this
clapsed time may be shorter than a minute. For the purpose of these tests, a shorter
prebum is selected 1o protect test equipment from exposure 10 repeaied intense fires.

2218

Three agent storage temperatures:
{a) Ambicnt temperature.
(b) With test parameters representing the two miost severe (ire conditions
obscrved in the abave tests (a). repeat the two tesis with a storage
temperature of —65 °F.

This condition is based on the fact that halon 1301 bottles in some currens
aircraft models could experience temperatures this low. Halon 130}
does not solidify at this temperature. However, it is likely that some
replocement agents may solidify and not perform at ihis storage
temperature. This condition may be relaxed 1o the lowest temperature an
agent could withstand while still providing satisfactory fire extinguishing
performance. This minimum temperature would then detennine the
lowest siorage temperature at which the agent/systen would be qualified
fo operate.

(c) With test parameters representing the two most severe fire conditions
observed in the sbove tests (a), repeat the two tests with a storage
temperature of 200 °F.
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2.4 Test Procedure
2.4.1 Fire Tests
The tests should be performed using the following general procedure.

I Sclect the test conditions and prepare the test equipment.

2. Afier attaining the desicod kevel of steadiness with the test conditions. initiate the
fuct (combustible fluid) flow and ignite the fire.

3. Whilc observing the fire, ket the prebum time elapse.

4. Initiate the agent discharge, observing its effect on the fire. Record the time foc
discharge of the system and extinguishment of the fire.

5. Ifthe fire is extinguished and remains so for five seconds continuously, the agent
is sucoessful in extinguishing the fire.

In this case, additional tests with the same test conditions but less agent should be
performed (0 determine the minimum quantity of agent required for success.

6. Ifthe fire is not extinguished, the agent has failed. In this case, additional tests with
the same conditions and more agent will be necessary to establish the performance
of the agent.

Perform tests to cover the required matrix of test conditions.

The test results should be evaluated to determine the amount of agent required to
extinguish any probabie fire in the engine or the APU compartment as stated in 1.2,

2.4.2 Agent Concentration Tests

Tests 1o determine the agent concentration will be necessary to provide a basis for
specific system design and validation ests. Agent concentration tests may be run in
absence of 2 fire if the instrumentation must be protected. A suggested approach is
described in the following.

L. Select test runs from the test matrix (2.4.1 tests) which produced successful fire
extinguishment and were among the most difficult fires.

2. Activate the concentration measurement instrumentation. It should be capable of
determining the agent concentration at several strategic locations throughout the fire
zonc (the test section) simultancousty and continuously for 2 period of time
extending through the agent discharge initiation and completion plus at least one
minute.

3. Simulate test conditions comesponding (o the sclected test run cxcept for the fucl
flow and fire.

4. Discharge the same quantity of agent as was used 1o cxtinguish the fire and record
the agent concentration history.

Enough tests should be conducted and results evaluated to develop a consistent

corrclation between the agent quantity and the agent concentration distribution.
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2.2.2 APU Comparntment Test Puranicters
2221
Two internal {ventifation) arrflow raics’
(a) High 1.0 = 2.0 Ibnvsec
(b) Low 0.2 - 0.5 lbnvsce.
If the tcsi compartmeni is small, in the range of & ~ 20 fi* volume, select (b). For
largee comparuncats, select (a).
2222
At least two ventilation air temperatures of 100 and 200 °F,
2223

Surface temperature: At least a poction. about t ft fong and encompassing a 90° arc,
of the surface of the test anticle must be at or above 800 °F

2224
Clutter simulation should be based on visual inspection of cluer in actual APU
installations.

2225

A minimum fuel (combustible fluid} flow ratc of 0.5 gpm should be provided.
2226
Same parameters as in 2.2.1.6
2227
Same parameters as in 2.2.1.7
2228
Samnc parameters as in 2.2.1.8
2.3 Fuels
2.3.1

Perform tests with all the appropriate lest conditions specified in 2.2 using a typical
aviation turbine fuel (Jet A~1 or JP 8) as the fuel for the fire.

232
Using the results from the tests completed with the aviation furbine fuel (2.3.1),
determine the two tests in which the firc was most severe. Repeat these Iwo tests, using
an engine lubricating oit (Mobil Jet 2) as the fuel for the fire instead of the aviation
turbine fuel.

233
Repeat the two tests identified in 2.3.2 with a hydraulic fluid (Skydrol) as the fuel.
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(A) Engine Nacclle Simulator

=

$9° BAFFLE SDMULATING
GEAR BOX BLOCKAGE

' AFTBAFFLE

FORWARD BAFFLES

(B) Suggested Additional Cluttes Simulation

ach diameter tuber, abewt §docha loog, seoxred
Lo plp« sectien rized Lo cip ever simulator fnocr bods

This = wasber Lke™
simulatisa of cagioc

Figure 1. Schemauc of the Proposed Aircraft Engine Nacelie Simulator for Fire Tesls



USER PREFERRED FIRE SUPPRESSION ACENT FOR LAVATORY TRASH
CONTAINER FIRE 'ROTECTION

QRCANIZATION: Inienauonal Halon Replacement Working Group
Task Group: User Prefermed Agents for Trash Containers

JMMARY: This nouce requests information from the user community on 2geat(s) that would
or would not be considercd for usc in lavatory vash conuiners fire suppression sysiems This
informaton is rcquested (o belp guide the FAA in development of sirworthiness critena for the
evaluaton of non-halon fire suppression agents/sysiems. A questionnairce is provided, page 6. 1o
facilitate & tmely response.

DATES: Comments arc requesied by 14 July 1995,

ADDRESSES: Comments on this notice should be sent (0;
Greg Grimstad
Task Group User Prefemed Agents
Boeing Commercial Aimplane Group,
P.0. Box 3707, M/S 6H-PW
Scamle, WA 98124-2207 (USA)

Phone 206-234-1366
FaX 206-237-4831

FOR FURTHER INFORMATION CONTACT TASK CROUP MEMBERS:

Name Company Country Phone Fax
Jalle KM The Natherlands 31-20-6494913 31-20-6488162
Benedictus
John ARD Engtand 0161 439 5050 0161 955 4112
Blackburn exl, 3696
Betnd Dasa Germany 040 7437 5309 040 7437 4742
Dunker
Thomas [32\N Getmany 43 421 533 4032 45 421 538 4639
Grabow
Geeg Boeing A 206-234-1366 206-237-4831
Grimstad J
Sham Douglas sa 310-593-4305 310-593-7104 J
LHariram
Hans Lufthansa Germany 49 (40) 5070 2406 49 (40) 5070 ZSBSJ
Humfekdt
John BA England 44 Bl 562 5460 44 81 562 2928 ‘
OSullivan
Jean Aerospatiale France 33 619 371 65 33 619 38 874
Paillel
Krijn Fokker Holland 020-6052069 020-6052895
Pellea
Bud ual UBA 415-634-4857 415-634-4986
Roduta |
Falix Swissaij Swizerland 41-1-812 6930 41-1-812 90 98
Stossel
Page 1
Regulations

Federal Aviation Regulation FAR DOT 14CFR 121.308(b) requires that, “After April 29, 1987,
N0 persoa May OpCrale  PASSENZET CATying Uanspon category airplanc unless cach lavatory in the
sirplane is equipped with a built-in ire extinguisher {or each disposal receptack for towels, paper,
or wasic located within the lavatory. The fire extinguisher must be designed to discharge
icatly into each disposal ke upon o of a fire in the receplacle.”

t

Present practice

Currendy all aircraft lavatory disposal receptacle fire extinguishers use Halon 1301 as the fire
suppression The agent is contained in a ized botde to which is connected a delivery
twbe and a nozzle. The bottle rutomatically discharges at & sease temperature in the range of 170°F-
175°F. This system ks commoaly referred (o as o potty botde.

Internatonsl Haloa Replacement Working Group (THRWG)

The goal of the International Halon Replacement Working Group, is to introduce non-halon (ire
suppression into service in a timely, cost effective manner, with no compromise in safety.
The Groap is working all areas of fire protection onboard aircraft: engines and auxiliary power
unit, cargo compastments, hand-held fise extinguishers for the occupied area, lavatory trash
conuiner, and dry bay (military). The IHRWG bas formed several Task Groups to conduct
specialized studics. ics applicable o trash ¢ iner (e suppeession are:
(i) Chemical Options w0 Haloas for Aircrafl Use, Published by FAA as DOT/FAA/CT-95/9.
(Task Group 6)
(i) Proposed Methodology for Lavatory Disposal Receptacle Built-in Fire Extinguisher
Agent Evaluation (Task Group 7).
The above two reports are in the public domain and are available from the FAA Technical Center,
NJ. (Coatact Ms. April Homer, Ph 609-485- 4471, Fax 609-485-5796).

Al the April meeting it was suggested that the end users be queried as 10 any preference for the
agents recommended by the Task Group 6. These agents are:

(1) water and water based agents, and

(i) halocarbon and halocarbon blends.

There are several agents in each of these two classes and each agenvclass has its pros and cons.
Sevenal bers of INRWG c 4 ai the Rome meceting that they would or would not use
cerwain agents. These remarks caused the IHRWG to form this Task Group. The Group has been
tasked W determine why some (ire extinguishing agentsystem would or would not be considered
for used by the aviation indusuy. The FAA believes this activity will reduce the number of
potential candidates to be evaluated. Any reduction in the aumber of candidates at this easly stage
will assist the industry in arriving at an acceptable replacement agent or agents in a imely manner.

Trash contalner fire suppression system minimum performance standard

/JAA have established that non-halon fire suppression system should provide the same leve!l

ection (safely) as the present halon systems. In particular, the any system must be capable of

. gressing the test (e developed by Task Group 7, and defined in the report "Proposed
Methodotogy for Lavatory Disposal Receptacle Built-in Fire Extinguisher Agent Evaluation.”

Lavatorics &re located in the pressurized shell and the environmental conditions are similar to the

conditioas in the occupicd areas. The likely ignition source is burning material discarded into the

trash conuiner; the probability of this occurring is grealest when passengers are on board. The
inimum opcrational temp ¢ has been idenufied as 33°F by Task Group 7.

Page 3

SUPPLEMENTARY INFORMATION: At the fifth mecung of the Intcenational Halon
Replacement Wocking Group dHRWG), held 19-20 April 1995 in Rnme. luly, a Task Group was
formed 1o detcrmine the aviation indusury’s preferred fire suppression agent for usc in lavatory
wash contajners. This information will serve 1 reduce the lisy of potential candidate agents and thos
assis the regulatory authorities in planning their rescarch acuvitics to serve the aviation indusury in
an effective and timely manncr.

Membership to this Task Group was limited to representatives from airframe manufacturers apd
airlinc operators. Persons identificd above (Parugraph “For Further Information Contact”)
volunicered 0 serve in the Group, The Group was tasked to:
(i) Conuact users (airframe manufaciurers and airline operators) and determine agents they
would or would not usc for fire suppression in lavatory rash continers.
(i) Preparc 2 report {or presentation at the acxt JHRWG mecting, scheduled for
18 July 1995.

You are encouraged to submit the Questionnaire provided and any additional dat, views, or
arguments on 2gcni(s) that you would {or would not) use for firc suppression in favatory trash
conuiners. U you have no preference, this information is also of value and we request that you
communicate this position. The Task Group will be obligated to assume that if no comments arc
received by the due dawe of 14 July 1995, then no agent is preferred over another.

Availabllity of Natce

Any peeson may oblain a copy of this nolice by requesting it rom any member of the Task Geoup.
Refer to paragraph “For Further Information Conuct™. By agreement of the IHRWG only wriuen
comments (rom airframe manufacturers and airlinc operators will be considered.

Background

Given the phase out of halon production, (Monureal Protocol and US Clean Air Act) the Acrospace
Industries Association (ALA) held an Lnemational Sympaosium - Halon Replacement in Aviation -
10 February 1993. The symposium was attended by representatives from the Federal Aviation
Authority (FAA). At this meeling it was concluded that

(i) current regulations do not require the use of halon.

(ii) no regulatory action is necessary, and

(i) fure hazards, st protocols, and performance criteria all need to be developed.

Qn 17 June 1993 the FAA published Notice 93-1 in the Federal Register inviting industry 10 join
in 2 cooperative effort 0 develop test articles, conduct evaluation tesis, develop minimum
performance standards, and provide guidance in drafting centification/compliance documents. This
invitation resulied 1 tie formaton of the Iniemational Halon Replacement Working Group
(IHRWG). Membership in the Group is open 10 all interested partics. The first meeting of the
THRWG was held on 13 October 1993, and the most recent, the fifth, was 19-20 April, 1995.

Halon production in the U.S. ccased as of 1 January 1994, due 10 its identification as an ozone
destroying compound.

Discussion of trash contafner fire suppression

Fire protection requirements and characteristics of potential replacement agents are discussed in the
next several sections.

Page 2

Water and water based agent bottle

water based agents are recognized as effective fise suppression agenls for Class A
(‘::puc(:).ges. Waler is ungiverully available at very reasonable cost a0d has no enviconmental
restriclions o toxicity implications. The [firc suppression agent could be ordinary water, distilled
water, fonized water and rmay (or may ot} coatain a_ddnuvc& Addluv;s. il used, could be for
dcpm'“iug \he ageat freczing point and/or modifying surface (ension (o eatance the Cire
suppression effcctivencss. Several maaufacturers claim biodegradable. eavironmentally safe

dditives which eah fire suppression elfectiveness.

pressuri i i aluation trials. The

A 224 bottle using water as an agent was tested in some carly agent ev:

water was able o knockfiown the flames bul re-ignition was (ot\;:i to be & peoblem. Thaem
ile informative were by no means exhaustive in p [

::lltlxem:‘rp«wu:c or noz_{lc design. An estimate of 1 uer of water docs not seem unreasonabie,

which, if the system was 0 usc a dedicated water supply, would adversely impact system weight.

The weight impact could be avoided if wash basin wates wer 10 be used.

Halocarbon and hatocarbon blead bettle

imi alon 1301 botde.
A hatocarbon or halocarbon blend boutle w_ould be :_|mnlar 1o the present H bot
Depending on agent boiling point, pressurization by an inert gas may be mquCo‘:‘nmmaahztﬂ
160 Qzone Depletion Poiential (ODP) fire suppressing agents and their characteristh mwGlobu
Table 1. Prescatly, there are no generally accepted standards, or resirictions, based e
Warming Potendal (GWP) and/or Atmospheric Life Time, however (_hc lower these valu
betwer. All agents listed are accepuable 10 the U.S. Eavironmental Protection Ageacy.

ign conceatrations shown in Table 1 are for extinguishment of Class B fires using
m:;snfu fuel, rather than the Class A (paper) fire that would be expected ina u:smt’n;t:nl:énﬁt
Therefore the design concentrations listed are not directly applicable 1o the expecied threat ¢
provided for information purposes only. Tests have not been performed, {or the potenl threal
using all the listed halocarbons and relevant data is not availablc.

i imi i - d have reported
alter Kidde Acrospace has performed somic preliminary ests using ™ 2.00 an

E’:’:vc suppression pcn’gn'nance equivalent to that of Halon 1301 with approximately 0.291 (p?{ultl\grs‘
(132 grams) of the agent. These test were done using the same size botdle as the cumen

1301 coafiguration.}

ocarbo -toxi AEL and NOAEL values in Table 1. The halocarbon bottle
o r’\: :: Jire wnc'c‘:: tl;corr u:mly 410 b¢ the same as the present Halon 1301

system.
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USER PREFERRED FIRE SUPRESSION AGENT FOR LAVATORY TRASH
CONTAINER FIRE PROTECTION

TasK GrROUP MEMBERS

NAME ComPpANY COUNTRY
Jelle Benedictus KLM The Netherlands
John Blackburn ‘ AVRO England
Bernd Dunker —‘ DASA Germany

| Thomas Grabow DASA Germany
Greg Grimstad Boeing USA
Sham Hariram Douglas USA
Hans Humfecldt Lufthansa Germany
John O'Sullivan BA Engfand
Jean Paillet Aerospatiale France
Krijn Pellen Fokker Holland
Bud Roduta UAL USA
Felix Stossel Swissair Switzerland




REVISED 07/13/95
R E. Glaser

DRAFT MINIMUM PERFORMANCE CRUTERIA
FEOR REPLACEMENT
HAND HELD PORTARBLE FOR
AIRCRAFT CABIN FIRE PROTECTION

Purpose

To cstablish minimum performance requirements for an environmentally acceptable
reptacement for the custent halon 1211 hand held fire cxtinguishers.

Background

FAR/JAR 25.851 requires that Halon 1211 or equivalent hand held extinguishers to be
installed on transport category aircraft. The regulation states that the type and quantity of
extinguishing agent (if other than Halon 1211) must be appropriate for the kind of fires likely
to occur where used.

These regulations had their ofiging with the requirement o mitigate the arsonistijacking
threat which was prevalent in the 1970s. The FAA T.C. (DOT/FAA/CT-82/111) identificd
that Halon 1211 was vastly superior to the previously used CO, and dry chemical
extinguishers for protecting against flammable fluid fires on typical scat mateqials.

Later it was determined that Halon 1211 portables provided an additional benefit by having
capacity to fight remote fires through total flood effect. This was demonstrated on an in
fight cheek space fire which might otherwise have resulied in 2 major catasurophe.

It is generally agreed that any replacement extinguisher must offer at least an equivalent level
of fire fighting capability to those currendy in service.

Agent Selection Guidelines

A The agent must be sujtable for fire suppression needs typically encountered in
wansporn type aurcraft cabins, lavatories and flight decks.

B.  Environmeptal

Existing fire protection quired by Airworthi Regulations, are largely
based on the usc of halons. For all practical purposes, production of baloas has ceased
under the provisions of the Montreal Protocol. The primary eaviroamental
characteristics to be considered in assessing & new agent are Ozone Depletion Potential
(ODP), Global Warming Potcatial (GWP), and Atmospheric Lifetime. The ageat
sclocted should bave enviroaumental characteristics in harmony with intematoaal laws
and agreements, as well as applicable local laws. This Minimum Performance

July 13, 1995
Page 3

Hiddea Fire Demonstration:

July 13,1995
Page 2

Specification seis out means of assessing the technical pecformance of poteatial
alternatives. but in selecting a new agent it should be bome in mind that an agen
which docs not have a zero of near-zero ODP, and the lowest practical GWP aag
Atmospheric Lifetime, may have problems of international availability and commercia)
toagevity.

C TYoxicology

The toxicological accepuabitity of an agent is dependent on its use pattem. As a
general rule, the agent must not pose an unacceptable health hazard for workers during
installation and mainienance of the extinguishing system. In areas where passengers
or workers arc present, or where leakage could cause the agent 1o enter the passenger
companiment, at no time should the agent concentration present an unaceeptable health
hazard. Following release in fire extinguish the lative toxicological effect
of the agent, its pyrolytic breakdown products. and the by-products of combustion
must not pose an unacceplable health hazard.

Performance Criteria

General: The extinguisher must be approved by a recognized fire testing laboratory
which is acceptable to the Regulatory Authoritics.

Minimum Rating: Each cxtinguisher ecmployed must meet the minimum ratings
UL - SBC (AC-20-42C specifies this minimum)
BSI - 34B (Approximatc Equivalent of UL-5BC)
USCG - Under Tide 46 of the CFR for use in aircraft
Other - (TBD - Need other listing 2gencies if curently used)

(This criteria is suggested to insure at least an equivalent level of safety with currendy
deployed extinguishers. We necd help (rom various operators to identily both the
agency and applicable minimum ratings. Yet another paint to consider is allowing a
larger number of units at fower ratings. This could be driven by space cosiderations
with the less efficient agents, However I am concerned that & greater number of lower
rated units docs not really represeat the same level of safety unless they are applied to
the fire simultancously or at least in rapid serial succession which is very unlikely.
Comments and help here please!)

The extinguisher must sucocssfully pas the aireraft hidden/remote fire challenge test,
1o the satisfaction of the Regulatocy Authorities.

(Nick Povey's CAA organization are developing this criteria which needs to become a

part of this standard.)

Arson/Hijacking Threat Protection Demoastration:

The extinguisher must success(ully pass an aircrafi Arson/Hijacking Threat fire
challenge test, to the satisfaction of the FAA or JAR.

(Dick Hill conducted the original work (DOT/FAA/CT-82/111) which documented
Halon 1211's superior performance on these gasoline/seat fire scenarios. DLR &
CEAT arc doing test work. How shall we proceed?)

Compatibility with Alrcraft Qperating Environment

In addition to approvals by fire testing laboratorics, cach extinguisher utilized on the

mircraft must satisfactorily d

operational environments.

ibility with anticipated aircraft

(If we decide to include this | suggest we usc an existing standard such as
RTCA/DO-160C. Appropriate portions of Sections 4.0, 5.0, 7.0 & 8.0 seem most
appropriate. However, perhaps AC 20-42C para 7(gX3Xa) is adequate,

“(2) Duc to the weight of hand fire extinguishers, the aircraft
structure and cxtinguisher mounting brackets should be capable of
withstanding he inertia forees required in Sections 23.561, 25.561,
27,561, and 29.561 of the Federal Aviation Regulations, with the

hand fue extinguisher installed.”)

Note: Enclosed parenthesis () arc my comments and arc not pant of the proposed
Swandard. Any help, commeats or suggestions will be gratefully received.
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HALON RESTRICTIONS UPDATE

Presented by: John O‘Sullivan
British Airways

Gary Taylor has just received a fax from Mr Sarma (Co-ordinator, Ozone Secretariat),
the text of which is as follows:

"1 Based on the proposal of HTOC and the Ozone Secretariat, the Technical
Working Group of the Basel Convention has, at its recent meeting in Geneva,
approved the following:

"The controlled substances of the Montreal Protocol which are recovered and
purified to usable purity specifications prescribed by appropriate international
and/or national organizations including the International Standards
Organization (ISO) do not fall under the scope of the Basel Convention."

Dr. Kuijpers and myself assisted this meeting of the Technical Working Group.

2. This proposal will be placed before the Meeting of the Parties to the Basel
Convention at their next meeting in September 1995,

3. As proposed by HTOC and Australia at the last Working Group Meeting, the
next meeting of the Working Group Meeting of the Montreal Protocol will
consider the following decision:

"International transfers of CFCs/halons that cannot meet usable purity
specifications should only occur if the recipient country has recycling facilities
that can process the received CFCs/halons to these standards."

4. Mr L.E. Baker of United Kingdom has suggested an addition at the end of the
sentence above "or destruction facilities in appropriate technologies approved
by the Parties". Mr Baker has also suggested a possible additional sentence
"international transfers of ODS for destruction should be carried out under
the provisions of the Basel Convention for the Control of Transboundary
Movements of Hazardous Wastes and Their Disposal".

[ shall be grateful for your response to the suggestion of Mr Baker."






ENVIROGEL™ AS A HALLON OBJECTIVE
ALTERNATIVE . Evaluation of Envirogel ™

Develop Test Data For Total Flood and

Streaming Applications

International FAA Mecting . . .
Albuquergue, NM - Review and Summarize Available Test Data

Preliminary Corrosion Study

1819 July 1995
4 Analyze Powder Concentrations
Ted A Moore »  Determine Decomposition Products
Center for Glodal Environmental Techmolagics (CCET

New Mexlco Engineering Rescarch Tnatitute (NMERD
The University of Now Mexico
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WHAT IS ENVIROGLL™
METHODOLOGY + Being Developed by POWSUS, Inc
< Also known as PGA

. Literature and Toxicity Review Mixture of Fine Grind Powder, Gelling Agent, and

« Laboratory Evaluation Halocarbon
~ Cup Burner, Corrosion Study . Halocarbons
. Large-Scale Fire Suppression Tests — HFC-125 and HFC-1342a
~ Total Flooding « Powders
~ Streaming - Ammonium Polyphosphate (APP)
- Engine Compartment - Monocammonium Phosphate (MAP)

~ Engine Nacelle — Nomally 7 ym and 35 um Partical Sizes Have Been
- Decoraposition Product Analysis Using FTIR Tested -~
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] LITERATURE AND
TEST DATA AVAILABLE TOXICITY RESULTS

- Engine Compartment Testing at NMERI,

: «  The Selected Halocarbons Have Least Envi ental
Aberd Pro Gi d, and Santa vironmen
Barba::nﬂ W’ Comr;n and san Impact of Those Currently Available

. Total Flooding in NMERI 18.3 m3 Chamber +  Powders are Non-Toxic - Possible Inhalation Effects

«  Streaming Tests at NMER], Ansul, and Stll Need To Be De ined
Tyndall Air Force B + Halocarbon Concentrations Less Than NOAEL Levels

. Nacelle Testing At Kiddie Aerospace . CostperPound_PredictcdtcbelmThanOﬂ\er

. Corrosion Testing (Al Brass n Steel, g;:l:r} Alternatives — May Be Possible To Use
Cu, Mg) 1000 *F Surface Temp SNA;MMHM Aceeptable for U, ied Total

o s . . as e
+ Preliminary Decomposition Analysis Flood and sm,-_ngp o Unoecupy °

» Additional Testing in Progress
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RESULTS TO DATE
(Total Flood)

Fire Suppression Effectiveness (by Wt.) Similar 10
Halon 1301 in Total Fload Application
Flows Through Piping System and Nozzle
Little to No Decomposition Products
Able Lo Prevent Re-ignition of fuel
Able to Extinguish Semi-Hidden and Tell Talc Fires
Remains Suspended > 2 min.
Even Distribution Throughout Chamber

RESULTS TO DATE
(STREAMING APPLICATION)

- Testing Ongoing At Ansul, Inc
Similer in Effectiveness Lo Halon 211
Additonal Test Data Will Become Ava:lable
Minimal Decomposition Products

Cleanup Required When Discharged in An
Enclosed Space

« Cleanup with Vaccum Cleaner and Air Hose

Suppresses Class A Fires
==
—
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RESULTS TO DATE RESULTS TO DATE

(ENGINE COMPARTMENT (Corrosion T
APPLICATION orrosion Tests)
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- L.2to 1.4 Times More Agent by Weight o=t riorheg x x
Required Than For Halon 1301 Sommane 1
X i 43 e 13000 ¥ o vy v e
Effective with Minimal Cleanup Required . T x x
Somma e 3
Additional Testing and Optimization Ongoing - 13 il DO ¥ e st s
at APG R T x .
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RESULTS TO DATE CONCLUSIONS

s . . + The agent meets the requirements of a halon substitute.
(POWder Distribution Tests) Cleanup of the powder will be required in most cases,
However, cleanup after discharge of the agent proved to be
minimal and was accomplished using a standard vaccum
cleaner and air hose.

+ Decomposition Products Were Very Low To None

- Effectiveness Similar to Existing Halons

«  Additional Testing and Evaluation Is Ongoing To Mest
Requirements for Spedific Applications

+ SNAP Listed Acceptable for Streaming (Industrial &
Residential) and Unoccupied Space Total Flooding

= Preliminary Corrosion Data Available for Review

RECOMMENDATIONS

. 09 To L4 Times More Agent Than Halon 1301 Required for
Typical Applications

Complex Piping Systems Need Testing

Inhalation Toxicity Needs to be Assessed

Studies of Long-Term Storsge, Handling Requirements, and
Tranfering of Product Need to be Com pleted .
Large-Scale Fire Testing in Specific Applications Required
(e.g.. Shipboard, aircraft, etc.)

System Design Standards Need to be Developed

Need to Determine Effects of Altitude on Ext. Cone.

Need to Determine Ext. Conc. For Vanous Fuels
Investigate Electrical Conductivity




Hand Held Extinguisher

e Nick Povey

® Research Project Mauager

- Civil Aviation Autliority, Safety Regulation Group,
Aviation Housc, Gatwiclk, WestSussex, RH6 OYR,

UL
® JAA Focus for halon issues
e Telephone 44 (0)1293 573347
® [Facsimile 44 (0)1293 573554

o E-Mail 100550.3221@Compuserve.com

Progress of Tasks

e Task group - 19 members

e Data collection - Specifications, Reports,
Standards ete

o Incident and accident data collected
® Sub group to address the specification
® Research
~ CAA contractfor a hidden fire simulation test
- Other Europeanrosearch initiatives tobe explored
- DLR Seatand furnishing open fire tests
— CEAT Toxicology Testing -method proposed, tests to

commenace lule 1995
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Tasks ldentified

® The Aviation Authorities want no loss of
safcty withh ncw agents - all scetors of the
Industry agreed

® A single document technical specification
wus desired
® The need for aviation specific fire tests

was identified - in particular a hidden fire
test

@ A hand hcld extinguisher task group was
formed

® Some urgency was identified - a one year
timescale suggested - i.e. by end of 1995

e e T T
ot FTTRIETH 517 g

Specification

@ Outline of progress reported at the Rome
meeting

@ Conscnsus that this work had progresscd
in the desired direction

® Very little specific feedback

@ Need to review the Specification as
developed and make decisions now
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Hidden Fire Test Hidden Fire Test - Pass/Fail
Criteria
e Controot mv_DDDm 21 Fobruary 1005
® First meeting with Industry 6 June
® Recommendations made adopted by CAA

e Second meeting with Industry 11 July

o Consensus that the test method is looking
good

® Options

—a) Minimum standard of any currently
approved extinguisher

—b) Standard based on the average

o . . . performance of extinguishers currently
e Remaining issues include interpretation in service

of the test results

Hidden Fire Test - Pass/Fail
Criteria

e a) Would lead to drop in safety with time
® b) Would maintain current safety levels




