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

Administration

November 3, 1993
Dear Group Participant:

Enclosed please find the minutes of the recent International Halon Replacement Working Group
meeting held at the Federal Aviation Administration Technical Center on October 13-14, 1993.
I believe the meeting was a success and look forward to the continued success of the Working Group.

As a result of the meeting several task groups were formed to research and present their findings in a
number of areas. These task areas are outlined in the minutes. If you volunteered to participate in
one of these task groups, please hold up your obligations. | would like the task group leaders to
contact the Working Group Coordinator sometime before February 15, 1994, to let us know how
much time each task group will need to present its findings at the meeting so that we can plan the
agenda accordingly. The preliminary agenda will be mailed out in December.

The next meeting will be hosted by British Airways on Monday and Tuesday, March 14-15, 1994.
The meeting will be held at:

The Fire Service College Rates: Double: 71 Pounds
Moreton-in-Marsh Single: 60 Pounds
Gloucestershire GL56 ORH

England Includes: Full English Breakfast,
Telephone: 44-608-650831 Lunch, and Dinner

Fax: 44-608-651788

You are required to make your own accommodation reservations. British Airways has arranged
significantly discounted airline rates for group members attending the meeting. You must make your
airline reservations directly through British Airways at 800-635-6516. Give the representative the
following code exactly as it reads: CIC star 115 stroke 34. A March Meeting Return Form is included
in this package. Please complete and return this form to the Working Group Coordinator so that we
may have an accurate count of those attending.

The Summer 1994 meeting will be hosted by Boeing Commercial Airplane Group in Seattle,
Washington, U.S.A. The tentative meeting dates are sometime during the last week of July. As soon
as the exact dates have been determined we will notify everyone.

If your organization would like to host a future meeting, please complete and return the enclosed
Request to Host Meeting Form. This form also includes a space for your suggestions for future
meeting discussions/topics.

If you need any additional information or have questions, please contact April Horner, Working Group
Coordinator, at 609-485-4471 or by fax at 609-485-5796.

Thank you for your participation in the Working Group. | hope to see you at the March meeting.
Sincerely yours,

EoSone DI JLES

Richard G. Hill
Program Manager



INTERNATIONAL HALON REPLACEMENT WORKING GROUP MEETING MINUTES
Held at

FEDERAL AVIATION ADMINISTRATION (FAA) TECHNICAL CENTER
ATLANTIC CITY INTERNATIONAL AIRPORT, NEW JERSEY 08405

OCTOBER 13-14, 1993

FAA Halon Replacement Program Overview

D. Hill: We are not looking specifically for a replacement agent or system. We are
developing facilities to test and certify an agent/system to replace halon. This Group is
designed to be an informal Working Group modeled after the International Aircraft Materials
Fire Test Working Group. Main purpose of the group is to get industry input into our
Research and Develop Program because our {Technical Center) experience is in research not
designing aircraft, flying aircraft, running an airline, etc. This is why we need your input.
There will be three subgroups--these subgroups will be set up to provide an exchange of
information among all participants. The subgroups will cover the design of test methods in
the following areas: Cargo (Subgroup Leader-Dave Blake), Engines (Subgroup Leader-Larry
Curran}, and Hand Held (Subgroup Leaders-Mike Barrientos, Tim Marker).

Brief Presentations by FAA Technical Center Subgroup Leaders

CARGO - DAVE BLAKE

A copy of Dave's presentation is included in this package.

D. Blake: Reviewed various types of cargo compartments. Highlighted some of the test
work done at the FAA Tech Center facility. Gave brief description of cargo set-up in FAA
test article. Reviewed options to replace Halon 1301 in cargo compartments.

Subgroup purpose: Provide input to determine test conditions for cargo compartment test
methods.

ENGINES - LARRY CURRAN

L. Curran: At this time we do not have any fuil-scale test apparatus in the engine nacelle
area. We are currently working closely with Wright Patterson Air Force Base, since they
have the test facilities. We are planning to build two nacelle test simulators at the FAA
Tech Center. We will be looking at work done at Wright Patterson closely to see what
parameters we need to model.

Subgroup purpose: Provide input to ensure FAA research efforts remain focused and are
comprehensive. Provide design input.

Member Question: When will fire history information in engine nacelles by available.

L. Curran: By the next meeting.



HAND HELD - MIKE BARRIENTOS

M. Barrientos: Reviewed reasons for Halon 1211 requirement on aircraft. Described some
of the hidden fire work done recently at the FAA Tech Center facility.

D. Hill: Hidden fires cause the destruction of aircraft. They are the ones that bring the
aircraft down and are the cause of fatalities. Hand held extinguishers should be designed to
give protection against hidden fires. Open fires in the cabin are not the cause of fatalities.

CARGO

D. Hill question to airlines: What would an acceptable replacement system be in a cargo
compartment from the standpoint of toxicity? Would a CO5 system be acceptable if it killed
animals in the cargo area? What is the airline philosophy on dry chemicals or suspended
aerosols which require massive clean-up after accidental discharge? We need your input on
these questions so that time is not spent on a system/agent that will never be used.

ENGINES
D. Hill: Would you use a suppression system that is toxic in an engine nacelle area?
D. Hill question to manufacturers: Is volume a bigger problem than weight?

Other considerations: Recycling! Can we use specifications that are out there for recycled
halon? Should we accept any specification?

Also, replacement agents for testing of Halon 1301 systems must be considered. Are there
other agents that can be used so that we don't have to discharge 1301 and not use it for

demonstration purposes.

Training of Flight Attendants: Are training films like those used by the CAA to train flight
attendants in use of Halon 1211 adequate?

HALON WORK UPDATES

The following government/industry/academia representatives gave brief presentations on
their work/concerns in the area of halon replacement. Copies of some of these
presentations are included in this package.

John Petrakis FAA Technical Analysis Branch, AIR-120
Mike Bennett Air Force

Richard Gann National Institute of Standards and Technology (NIST)
Alan Gupta Boeing Commercial Airplane Group

Maurice Kindel Air France

Joseph Scheffey National Fire Protection Association

Dave Thurston Navy

Bob Tapscott University of New Mexico

Robert Glaser Walter Kidde Aerospace

Elio Guglielmi North American Fire Guardian Technologies
Jerry Brown Spectrex, Inc.

John Pignato 3M

Daniel Moore DuPont Fluorochemicals

lan Harris United Kingdom Ministry of Defense

Bill Meserve Pacific Scientific

Kamran Ghaemmaghami Federal Express



D. Hill: Present regulations for cargo and engine specify that you will supply a suppression
system that will provide an adequate level of protection. Clarified regulations concerning
Halon 1211 extinguishers.

Member Question: Has it ever been defined what adequate is?

D. Hill: No, Halon 1301 has been acceptable. We must define what we need protection
against.

A. Gupta (Boeing): Boeing's concerns regarding Halon Replacement: CARGO AREA:
Passenger safety covers safety of people and animals. Animals make up a good portion of
passengers on aircraft. We recommend Advisory Circular should be revised by committee
made up of users and then submitted to public for public comment. Should we design for
an empty cargo compartment or a half-full cargo compartment? HAND HELD: This group
should look into test requirements, and are they really necessary? This Working Group
should address the question: Do we really need potty bottles? He emphasized that Boeing
is extremely concerned with animal cargo safety.

SUMMARY OF MEMBER PRESENTATIONS

D. Hill: Emphasized that program is in the development of test criteria that will be used in
testing agents/systems not in developing of agents/systems. You must be able to combat
fires in open areas and hidden areas with hand held extinguishers. That is where we need
to design tests to prove alternative agents/systems are equivalent to Halon 1211. Are we
willing to sacrifice animal life in cargo compartments? How important is clean-up to
airlines? What are the parameters the end user can live within the design of alternative
agents/systems? Maybe airlines could give us suggestions for crew training in use of
alternative agents/systems. There is a lot of work going on in industry in developing new
agents/systems, etc. There needs to be a better communication between the various
organizations/corporations. There is some contact with Russian technologies and hopefully
this will continue.

.GROUP ORGANIZATION/STRUCTURE - D. HILL

Three Subgroups:
These subgroups will meet sequentially. One after the other so that group members
may participate in more than one subgroup. If there are smaller task groups within a

subgroup, they may want to work via fax, telephone, mail outs, etc.

D. Hill: Are there any questions on what we are trying to do at the Tech Center or on
organization of the Working Group?

No questions received.



THURSDAY, OCTOBER 14, 1993

TASK ASSIGNMENTS

Task groups were assigned accordingly:

1. RECYCLED HALON: Supply specifications that you know exist and present data on the
differences and similarities at the next meeting. Outline the following: specifications -
similarities and differences, and the problem areas. Participants: George Harrison (Walter
Kidde) will head up this group. Maurice Kindel (Air France) will give input on some of the
problems such as water vapor, etc. William Testa (Grinnell Fire Protection Systems) will
also participate. Claude Lewis (Transport Canada) suggested U.L. standards for U.S. and
Canada. George Harrison has some information on this.

2. CARGO - What are your thoughts/concerns on clean-up of an agent, toxicity, carrying of
animals? Opinion on powders, aerosols, and toxic gas and would airlines use these systems
to save weight? Participants: Glynn Roundtree (AIA} will contact someone from ATA in an
attempt to get participation from U.S. airlines. John QO'Sullivan (British Airways} will
participate. A representative from 3M will participate.

3. CARGO - We would like information on maximum allowable temperatures that the
structure and control systems should be capable of withstanding. What temperature can we
allow? How much does it vary from one type design aircraft to another? Participants: Ron
Blumke (Douglas Aircraft) will participate. Alan Gupta (Boeing} might participate. Emil Cara
(Bell Helicopter) will try to put together some data.

3. FIRE LOAD - Survey what is out there and what types of materials are internally carried
in cargo compartments (ie: aerosol cans, etc.). What else is carried on passenger aircraft
other than passenger baggage? What types of containers are used? What percentage of
cargo is mail and what percentage is baggage? Is cargo hazardous? Participants: Alan
Gupta (Boeing) will participate. D. Hill: We will contact ATA to try to get U.S. airlines’
participation.

4. ENGINES - We are going to redistribute survey Mike Bennett sent out on what types of
engine nacelles are out there so that they know their testing represents what is out there?
D. Hill: We should task a group such as AIA or air frame manufacturers and have them
send it out. Participants: Claude Lewis (Transport Canada) and Nick Povey (CAA) will
distribute a copy of the survey to the appropriate organizations in their countries. Glynn
Roundtree (AlA) will distribute survey to airframe manufacturers.

5. CURRENT ALTERNATIVE AGENTS - Put together an updated list of what alternative
agents are out there. Look at various agents and data that is available and determine what
agents look the most promising based on what they already know on cargo fires, engine
fires, and hand held (based on what problems they know exist in aircraft). What agent is
best for each application (cargo, engine, hand held}? Participants: Bob Tapscott (NMERI)
will chair the group. John Mossel, Larry Dvorak (Beech Aircraft), George Harrison (Walter
Kidde), and Jerry Brown (Spectrex, Inc.} will participate. Alan Gupta (Boeing} will assist in
providing information on cargo compartments. B. Tapscott: Will water misting systems be
included? D. Hill: Yes. As chairman of this group you can include whatever you want to
include. Please provide as much information as you possible on every agent/system looked
at.




Member Question: What kind of research has been done on water spray in cargo
compartments and aircraft in general?

D. Hill: Kidde-Gravner has done some work and produced a report. Talk to David Ball.
Water spray in cabins: There has been some extensive work done on this. Is there
anything anyone wants to bring up concerning cargo area fire protection?

Member Question: Has anyone looked at the use of systems such as machine vision in the
detection of cargo fires?

D. Hill:

Pacific Scientific has designed a system which we tested here at the Tech Center.

D. Hill: Is there anyone who is not comfortable with exactly how cargo compartments are
set-up. Does everyone understand what the different classes mean? We are mainly
concerned with Class B and C. Class B is a combi. Cargo compartments are limited in their
leakage, but there is some. You generally have airflow around the compartment, usually
coming from up top. The cargo compartment is pressurized. You can't use a highly
pressurized agent or you will blow the liners out. In cargo compartments we are talking
about Class A fires and are dealing with fire suppression.

Member Question: How effective is depressurization in fighting cargo fires.

D. Blake: It depends on how quickly you can get down from a high altitude.

D. Hill: Class A flaming combustion will be suppressed at 25,000 feet, but when you start
to come back down, it will burn more rapidly.

Member Question: Is there an organized database of successful and unsuccessful events?

Member Question: Please give clarification on what Class A and Class B systems are.

D. Hill: Class A compartment: Easily accessible, usually in cockpit, such as a closet.

Class B compartment: Has to have a detection system and must be accessible in-
flight. Can be any size. Class B compartments carry other items besides passenger
baggage--things such as mail, overnight packages. Some are on palettes with nets over
them. Some cargo containers are fiberglass, some are made of Plexiglas. They are made of
different materials.

Member Question: What about Class E? Is the Class E compartment excluded from work
done by this group?

D. Hill: The FAA has no requirement for halon in Class E compartments. The replacement
agents that work for Class B compartments will probably also be good for Class E
compartments. There is a different level of safety for freighters than there is for passenger
aircraft.

R. Gann (NIST): We can put together some information on computer modeling.

D. Hill: Does anyone want to participate in looking into mathematical models for cargo
compartments’ fire protection agents/systems?

Boeing and McDonnell Douglas representatives will look into getting someone to contact
Dick Gann on this.




Member Question: What is purpose of modeling?

Member Question: What is the time frame?

D. Hill: We would like to get this information back by next meeting. Some time around the
beginning of March.

ENGINES

D. Hill: Are there any questions on what you have heard or seen on engine fire protection?
The main difference between what we are doing and what the Air Force is doing: Our
program includes work that other people are doing. The Air Force program: We are giving
them some money so that they will keep in mind civil aviation. They are going to give us
some data to develop simulators here based on some of their information. Air Force is
looking for an agent, and it is not known what they plan to do with their facilities and
program after that agent is found. This is why we want our own facilities, so we can have
control of those facilities to be able to test new agents when industry comes up with them.
It is not two competing programs, we are working together.

Member Question: Is there a common procedure for use of an extinguisher in the engine
bay?

D. Hill: When the detection light goes on, you pull the fire handle to shut down the engine
and shut off the fuel.

D. Hill: The FAA Tech Center engine test plan will be sent to those interested as soon as it
is available.

M. Bennett: Suggested setting up a small group to discuss some military applications.

D. Hill: We can have a group that is primarily concerned with military to meet at some point
at each meeting as a separate group.

HAND HELD

D. Hill: Does everyone realize that we have no doubt that an approved extinguisher will
handle fires in the cabin out in the open? We are concerned about hidden fires and
terroristic threats. We want to make sure that the toxic level in the cabin is acceptable and
that it can handle a hidden fire as well as a Halon 1211 extinguisher.

Alan Gupta {Boeing) provided notes from subgroups formed at the First International
Symposium on Halon Replacement in Aviation held February 9-10, 1993. A copy is
included in this package.

NEXT MEETING

British Airways will host the next meeting which will be held on Monday and Tuesday,
March 14-15, 1994, at the Fire Service College in Gloucestershire, England. Additional
information is included in this package.



MARCH 14-15,1994
MEETING RETURN FORM

INTERNATIONAL HALON REPLACEMENT
WORKING GROUP

The next meeting will be hosted by British Airways at the Fire Service College in
Gloucestershire, England, on Monday and Tuesday, March 14-15, 1994. You must make your
own room reservations with the college at telephone 44-608-650831 or fax 44-608-651788.
The room rates are Double: 71 Pounds and Single: 60 Pounds. The room rates include a full
English Breakfast, Lunch, and Dinner. British Airways is offering significantly discounted
airfares for those attending the meeting. You must make your reservations directly with British
Airways at 800-635-6516. Give the representative the following code exactly as it reads: CIC
star 115 stroke 34.

PLEASE COMPLETE THE FOLLOWING INFORMATION IF YOU PLAN TO
ATTEND:

NAME:

COMPANY:
PHONE: FAX:

ADDRESS:
CITY, STATE, ZIP:
COUNTRY:

RETURN THIS FORM BY FAX BY MONDAY, JANUARY 10, 1994, TO:

APRIL HORNER
FAX: 609-485-5796

OR CALL:
PHONE: 609-485-4471

U.S. Department
of Transportation

Federal Aviation
Administration




FAA TECHNICAL CENTER

INTERNATIONAL HALON REPLACEMENT
WORKING GROUP

SUBGROUP LEADER PRESENTATIONS

1. Dave Blake - CARGO AREA

2. Larry Curran - ENGINE NACELLES

3. Mike Barrientos - HAND HELD EXTINGUISHERS

Copies of Presentations given by the FAA Subgroup Leaders and additional

information provided by the Subgroup leaders is attached. This informatior
is followed by copies of the Presentations given by other Group members.



Options:

Replacement Agent (drop in)
~ ‘ater Spray System
Nitrogen- (OBIGGS) \
CO2

Suspended Aerosols

FAA Task: Develop certification criteria
that is applicable to the suppression
system that is selected.

Working Group Task: Provide input to
determine a viable system

Class C
735 cubic feet

Class B :
17,000 cubic feet

Present Level of Safety Provided

. by Halon 1301:

Extinguishes Flaming Combustion and
Prevents Reignition of Smoldering Fires
for as Long as Concentration Remams
Above Three Percent.

Working Group Task: Provide input to .
determine the maximum conditions that
the cargo compartment and surroundmg
structure can withstand.

'

= &




Engine Nacelle Test Facility
FAA Technical Center

On June 17, 1993 the FAA embarked on a research plan to develop performance
test methodologies which would lead to recommended air worthiness criteria for
the evaluation of non Halon fire suppression agents/systems to be used aboard
commercial transport airplanes and rotor craft. This plan was outlined in Public
notice number 93-1. As detailed, the plan would concentrate in four main arcas
where halons are currently used in aircraft, namely, cargo, engine nacelles,
handhelds and lavatory trash receptacles. The major tasks of the program are as
follows:

. Develop Test Articies

. Develop Test S ios and Mini Levels of P

. Determine Acceptable Agents or Systems
. Develop Certification Requirements

The Engine Nacelie Program is in the process of developing full scale test articles
which are described below.

Full Scale Test Article Design Considerations

The goal of our test article development phase is to develop an engine nacelle
simulator that is simple in concept and design but will still realistically simulate
the environment found in engine nacelles aboard operating aircraft. To simplify
the design and to provide more flexibility and availability of test articles, two
nacelle simulators are envisioned at this time. One will model the smaller power
plant installations found on narmrow body aircraft and the other will modd the
larger nacelle volumes found on current wide body aircraft. The nacelle parameters
that will be simulated will be limited to those that have a significant impact on an
agents ability to extinguish the fire. A study currcntly being conducted at Wright

The engjnc core will be constructed of a picce of 3/16ths inch thick carbon steel
pipe and will act as the main structural support for the fixture. The outer WIC
skin will also be 3/16ths carbon steel. It will be constructed in two foot sections

that will be bolted together and hinged at the top. This construction technique will

allow for the replacement of skin sections should they become significantly
distorted due to repeated fire tests. Provisions will also be made to allow for the
nacelle to be casily cleaned to ensure test results are not being changed duc W
residuc from previous tests. The fixture will be provided with two pressure relief
devices (rupture disks ) to prevent damage in the event of explostve reignitions.

The outlet of the fixture will be provided with a simple scrubbing tower and dump

tank to minimize effluent relcases to the atmosphere.

Worldng Group Inpat

The above describes in very general details the current status of the design of the

first engjine nacelle test fixture to be constructed here at the FAA Technical
Center. 1 would request that you all take a few minutes to review this with your
people and comment as o the design philosophy and actual design. Comments
may be addressed to me as follows;

Larry Curran

ACD-240 BLDG 287

FAA Technical Center

Atlantic City Intenational Airport, NJ 08405

1100k forward to your thoughts and working with you on this program.

Patterson Air Force Base is looking at identifying which parameters these are. At
this time it appears that the following nacelle parameters will be modeled;

. Air Flow

. Air Pressure (small range +ambient)
. Fire Location

. Clutter

. Hot Surfaces

. Fuel Type and Flow Rate

Unlmusﬁn_gax\.VrighlPanu'son shows otherwisc it is not expected that inlet air
temperature is a significant variable. To better provide for test rep bility,

howvu,wcplan(ohwthcinle(airtoappmﬁmatdylOOchFformchluuo
negate the effect of external environmental conditions.

Nacelle Simulator Desi roposed

Attachment 1 is a simplified schematic of the test fixture for small power plant
installations. The simulated engine core is 12 feet in length and has a diameter of 2
fect. The active length of the nacelle is 10 feet in length and bas a diameter of 4
fect. This provides a nacelle volume of approximately 100 cubic feet.

Thc air flow will be provided with the device depicted on attachment 2. This
dcw9c, ides several advantages over con | blowers in that it has no
moving parts, provides uniform airflow within a very short distance and the output
is able to be very easily controlled by throttling the inlet compressed air flow (
removing the need for mechanical dampers ).

The type and size of the heater has not been determined as yet. Should the inlet air
temperature be determined to not be a significant variable then an electric duct
heater wtll be employed to raise the temperature to 100 Deg F. Should it be
dc,ca-mmcd that we must simulate higher inlet gir temperatures then it is probable
that_wcv_vill have to go to some type of higher capacity heater, possibly a gas fired
version.

ATTACKEST |
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(see Att 2)
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Background

. All FAA required fixed fire suppression
systems in commercial airliners employ
Halon 1301 (CBrF3) extinguishing agent.

M OBJECTIVE:
PROGRA . The Montreal Protocol requires global

production of Halons to cease by January

of 1994.
Develop test methodologies and certification
criteria for the approval of non Halon fire . Uncertainty of future regulations and
suppression agents/systems to be used in availability concerning recycled Halons
engine nacelle and APU installations aboard provide great risk for those relying on the
bank.

commercial aircraft.

. Most currently identified replacement
agents carry a weight and volume penalty
of a factor of two to three.



T -~sting

Provide input to ensure FAA R&D efforts
remain focused and are comprehensive.

Provide input to design philosophies such
as: should replacement systems maintain
the same safety factors presently afforded
by the Halon systems?

Provide input to test philosophies such as:
should certification testing be under a worst
case type scenerio, or should it reflect a
more typical situation which may have a
greater probability of occurrence?

Conduct parraliel R&D efforts and input
data to the group and test program.

1 leT icl

. Two nacelle simulators are envisioned at

this time. One modeling the smaller power
plant installations found on narrow body
aircraft and one modeling the larger
installations found on typical wide body
aircraft.

Nacelle parameters to be simulated will
include those identified by the current
parameter study underway at Wright
Patterson Air Force Base (WPAFB) as
having a significant impact on an agents
ability to extinguish the fire.

Early validation tests will be conducted and

compared to results obtained on simulator
at WPAFB.

Working group input to the design is critical
to the success of the program.



FAA HALON REPLACEMENT PROGRAM

FOR
MAIN PURPOSE: TO GET INPUT ON HOW WE
SHOULD EVALUATE
HANDHELD EXTINGUISHERS
REPLACEMENT AGENTS
Presented by: THROUGH TESTS METHODS
Michael Barrientos, Project Manager
Timothy R. Marker
FAA TECHNICAL CENTER
Aircraft Fire Safety Branch, ACD-240 What criteria should these agents meet?- equal to or
Atlantic City International -Airport, NJ 08405 better than
Halon 1211
Handheld extinguisher:
Present requirement on board 1. WMMMM wmo able to extinguish hidden in-flight fire

transport category aircraft:
2. be capable of extinguishing seat fires

minimum of 2 Halon 1211 hand fire extinguisher
3. trash receptacles



Proposal: develop test article such as

symmetrical half of a fuselage barrel
section

Testing criteria suggestions:
1. Toxicity level monitoring
2. The amount of time the fire can be put out
3. What type of fire the agent can handle
(chemical, electrical, lav. receptacles,
hidden,etc.)

4. Max. distance the agent can put out fire

5. How often should extinguishers be checked



REQUEST TO HOST MEETING

INTERNATIONAL HALON REPLACEMENT
WORKING GROUP

We have been asked to set up a schedule for future meetings so that group members may
plan travel/budgeting in advance. Therefore, we are interested in determining which
companies/organizations would like to host meetings in North America and outside the United
States. The time frame we have established for the next four meetings is listed below. Please
select which date would be most convenient for your company/organization. All requests
should be returned to April Horner via fax at 609-485-5796, by MONDAY,
JANUARY 10, 1994. Thank you for your support. The following meeting times have been
established:

Fall 1994

Winter/Spring 1995

Summer 1995

Winter/Spring 1996

PLEASE COMPLETE THE FOLLOWING INFORMATION FOR THE
CONTACT PERSON:

NAME:
COMPANY:
PHONE: FAX:
DATE REQUESTED:
MEETING LOCATION (CITY, COUNTRY, ETC.):

SUGGESTIONS FOR DISCUSSION AT FUTURE MEETINGS:

RETURN THIS FORM BY FAX BY MONDAY, JANUARY 10, 1994 TO:

APRIL HORNER
FAX: 609-485-5796

OR MAIL.:
Federal Aviation Administration (FAA) Technical Center

Fire Safety Branch, ACD-240, Building 287
Atlantic City International Airport, NJ 08405 (‘

o/

U.S. Department

of Transportation

Federal Aviation
Administration
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"I TERNATIONAL HALON REPLACEMENT WORKING GROUP MEETING
Heid at FAA Technical Center, New Jersey, USA
October 13-14, 1993
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* Halon 1301 “Responsible Use” policy ‘Program approach:
- Existing aircraft - Use Halon 1301 ‘Replacement ﬁ.
from reserve from life of aircraft or portables of Halon 1301
until drop-in becomes available -Eliminati
* Make provisions for non-ODS in ﬂm:_wmwmmm:o: of unnecessary
emerging designs ‘Inad
* Modification to hydrostatic testing - m” vertent
‘False

requirement

I
QUANTITY (#/AIRCRAFT) ANNUAL USAGE (#/AJRCRAFT) .QM/
{ 55 -
| FaLsE s e Halon 1301 alternative R&D
| INADVERT. ALARMS E2C 18.5 proed
FIRINGS 15% hes » - ] ] ]
30% $5 o 1365 * Co-sponsoring tri-service and FAA
Cix Py 21 effort
T-4A &5 s
M\_M_znmm _ﬂu <10 < E . T
i ACTUAL FIRES BOTTLE co B, iz ngine nacelie
5% MAINT/HYDRO Heo B 2180 .
_ TESTING KD me wm Dry bays
50% - . . .
Yy e s 20 Fuel tank inerting
NG o TOTALUSAGE 4000 - Crew Compartment portables
7
?RE.\\ 1301 Halon Alternatives Research und Development Efforts _ Q

Fro) | ryvve | Fros | Frse | Fr97

Investigation of Inadvertent bottie Mirings

{uvestigation of False Alsrmns
Evasluation of CO2 for Aircraft Crew Compartments
Luvestigation of Maintenance Procedures

Development of Active Dry Buy Flre Suppression Systems
Development of Fine Water Mist For Aircraft Dry Bays

ical Dry Bay Fire Suppression
d tnert Cus Generuting System For Fuel Tank —nc.::nl_
Fine Water Mist For Fuel Tunk Inerting Applications

am.ui:m of Fuel Tank Suppression Technelogies 13 ¥y
Fine Waler Mist For Engine Nacelle Fire Suppression mmmvgzm~mhm :mm
Eugine Nacelle Airflow Modification e .

Alternate Chemnical Engine Nacelle Fire Suppression’

CO2 Eugine N “ire Suppression
Euhanced En selie Fire Containment

Engine Nacelle Tests




Second-Generation Agents
High-Efficiency Halon Replacement Candidates

Robert E. Tapscott
Center for Global Environmental Technologies
NMERI, University of New Mexico '

Haton Replacement Working Group Meeting
Fire Safety Branch, FAA
13-14 October 1993

First-Generation Replacements

e Physical Action Agents (PAAs)
e Decreased Efficiency Relative to Halons

o In Many Cases, Long Atmospheric Lifetimes,
high GWPs

e In Some Cases, Non-Zero ODPs

Second-Generation Agents

'Halon Options

e Replacements: Halon-Like Clean, Gaseous or
Volatile Halocarbons

e Alternatives: Non-Halocarbon Agents (Misting
Systems, Particulate Aerosols, Inert Gases, Etc.)

Desired for Replacements

e Low ODP, GWP, Atmospheric Lifetime
e Acceptable Toxicity
o Cleanliness, Volatility

e Effectiveness

Second-Generation Agents

Second-Generation Replacements

e« Chemieal Action Agents (CAAs)

e Contain Bromine and/or lodine

e Low Atmospheric Lifetimes
e LoworZzZcroODPs
e LoworZero GWPs

wictation Aucns

Second-Generation Agents

Second-Generation Agent Families

o Jodides
e Unsaturated Halocarbons

e Polar-Substituent Halocarbons

Uncertainties

e Manufacturability

e Toxicity

e Emissions

e Material Compatibility
o Stability

second-Generation Agents Slide 6

Trifluoromethyl lodide

e CFsl
o Effectiveness Approximately Same as Halons
e Zero or Near-Zero Lifetime, ODP, GWP

e Modified Limit Test: No Effect at 12.7% (Four
Times Cup Burner Value)

¢ Synthetic Routes From Halon 1301
e Manufacturer Identified

Second-Generation Agents

Second-Generation Agents Slide 5



FIRE SUPPRESSION SCIENCE AT NIST

Richard G. Gann, Chief
- Pire Sclance Divisioa
Building and Fire Research Laboratory
Nationa! Instituts of Standards and Technalogy
Gaithersburg, MD 20899

October 13, 1993

NIST

T

MISSIONS

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY:

. HELP U.S. INDUSTRY IMPROVE THE QUALITY
AND INTERNATIONAL COMPETITIVENESS OF ITS
PRODUCTS .

NS

BUILDING AND FIRE RESEARCH LABORATORY (BFRL):

n

ENHANCE. THE COMPETITIVENESS OF U.S.
INDUSTRY AND PUBLIC SAFETY THROUGH
PERFORMANCE PREDICTION, MEASUREMENT
TECHNOLOGIES, AND TECENICAL ADVANCES THAT
IMPROVE THE LIFE CYCLE QUALITY OF
CONSTRUCTED FACILITIES

NID 1 FLKIY IOOLALLL & AN/ \Iassera 5
O?MgFTnmm IN HALON REPLACEMENT TECHNOLOGY

o BROAD STAFF EXPERTISE IN FIRB SCIENCE AND ENGINEERING

o STATE-OR-THE-ART BENCH-SCALE AND REAL-SCALE FACILITI
INSTRUMENTATION, AND COMPUTATION FACILITIES

e  EXPERIENCE IN FIRE CONTROL TECHNOLOGIES:
*  FIRE DETECTION
*  FLAMB EXTINCTION
e FIRE SUPPRESSION SYSTEMS
e COMPARTMENT FIRB DYNAMICS
s SMOKE AND BY-PRODUCT ANALYSES

s  COMPLETED'PROJECTS:

Q tho P A,

NIST/BFRL HALON REPLACEMENT TECHNOLOGY ¢

and Criteria for Replacements for Halons 1211 and

l“— Llimi b4 4 1 4

1301, R.C. Gann er al., NIST T
for Halon

»Construction of an Exploratory List of Chemicals 10 Initiate the Search

ZNB»E«... W.M. Pitts e al., NIST Tech Nots 1279, 1950.

och Nots 1278, 1990,

“Bvaluation of Alternative In-Flight Fire Suppresssnts for Pull-scalo testing in

IN-FLIGHT FIRE SUPPRESSION PROGRAM 5~

*  SPONSORED BY USAF, NAVAIR, USA, FAA
* RECOMMEND CANDIDATES FOR FULL-SCALE TESTING AT WPAFB
¢ ELEMENTS: )

*  FIRB SUPPRESSION EFFICIENCY

s Real-Time Agent Cc joa M
e Agent Compatibility with Airca® Materials

CONTINUING WORK:
*  Optimization of Agent Discharge

t During Fire Suppression

o Prediction of Combustion By-Products from Firs Suppression

RECOMMENDATIONS

Simulated Aircraft Engine Nacelies and Dry Bays,” W.L. Grosshandler ef al,, NIST
Special Publication, in preparation, 1993-94,

*+  DISCHARGE SPEED AND DISPERSION
*  THERMODYNAMIC PROPERTIES

*  COMBUSTION BY-PRODUCT FORMATION

*  COMPATIBILITY WITH STORAGE AND AIRCRAFT MATERIALS
*  ENVIRONMENTAL AND AVALLABILITY ISSUES

CORE CANDIDATES A
COMPOUND FORMULA
HFC-32/HFC-125 CH,F,/CHF,CF; (azeotrope)
(HFC-32 CH,F,)

HFRC-125 CHF,
HFC-227ea C3HF,
HFC-236f1 C3H,F
HCEC-124 CHFCICF,
"HCFC-22 CHE,Cl
HEC-134a CH,FCF,
FC-116 CF,
FC-218 CiF,
FC-31-10 CeFyo
FC-318 cyclo-CF,
Sodinm bicarbonate NaHCOy

I

HFC-125 (CyHFy)

IR

FC-218 (CyFy

HCPC-124 (C;HF CY

HFC-125 (C;HF,) (CHECK FOR PRESSURE RISE] p

cry {PARTIAL SERIES)

HCFC-124 (C;HFC)

NaHCO, [PARTIAL SERES]

HFC-134a (C,H,F) [P HFC-125 PALLS]




|
CARGO~COMPAREMBNT HALON WORK UPDATE

GOALS

* Primary goal:

Ensure current level of alrplane and passenger safety during halon

i replacement.

GOALS
CONCERNS * Secondary goal: Enhance safety and reduce overall fire protectton system Life Cycle Cost.

CURRENT WORK
* Essentlals to achicve these gosls:
) ¢ Cooperative effort between suppliers, users and regulators.
Presented at * Better fire detection systems
Halon 1 Wo! Group Mee o
mation Rep ..HE.wn. ..mwu .R.np-. Reliable and accurate (zero false alarm)

Atlantic Clty International Alrport, New Jersey.
October 13, 1093

Alankar Qupta.
{208) 237-7518, FAX 208-237-5444

un_:uos.nn_ﬂn-_ Z”N_-:o o_d_..v
Seatle, W,

PAAIAME. HRWG/Ot !

CONCERNS (contd)

4  Inadequate Advisory material
+ AC 25-9 AND -9A do not provide the necessary guldance to further the fire
technology.
[Revision of AC by a committee consisting of users, suppliers. and regulators.}

Requirements (FAR 28.851) for bullt-in fire extinguishers not clear

below detection level.
* Suppression - fire may persist ctection level. release).
« Extingulshment- fire must go out (no heat or si eneray?.
° :E.cww. (lre must not start tn presence of an ignition source {ignition 27

fuel ?).
{Scope of Advisory Circular should be expanded to include fire suppressi

protection

on.}

6  Critlcal design conditions cargo compartments
0
* Deslgn volume (empty cargo compartmen
. t decay (chemical agents)
¢ ﬂﬂwﬂ. ﬂm_n%w_ nnﬂw.» concentration, lower oxygen partial pressure.

|Scope of Advisory Circular should be expanded to tnclude fire suppression.)

FAARIr. HRWOMOc

-Detect and annunciate fire before it becomes a hazard
-Require no scheduled maintenance
-Fail safe
* Fire suppression systems that are
-Environment. people and animal friendly
~Suitable for probable threat

-Require minimum maintenance
-Competitive with halon 1301

FAA/Imer, HA WG/t 2

CONCERNS (contd)

7. Critical fire for hand-held fire extingulsher

.
-_ﬁmﬂn%om_.d {Delta L-1011 hidden fire scenario) and acceptable method of threat

8  *Lavatory Trash Receptacles

¢ Need in view of FAR 25.854(a) and FAR 25.853(1) requirements.
8 Testing

* Need of arplanc tests for certification of detection and suppression systems.

FAA/IIer. HRWO/Oc1

CONCERNS

1. Fire dotection and suppression treated as two independent systems.

¢ Suppression system performance requirements (agent concentration, duration, etc.)
are defined without any consideration of the performance capabilities of the detection

. [No eredit all
v

2  Cargoce t firg detection system eertification criteria based on time from the
start of a fire and use of aersols as firo signature.

d for an

ive or high technology detection system.|

¢ Undefined performance requirement for non-aerosol detection systems.

* Lack of 13 on the deflnition of a hazardous fire (heat release rate. compartment
air or liner temperature, temperature rise rate, etc.}).

[Detection thresholds for signatures other than acrosols should be defined.]
3  Lack of consensus on probable fire threat in cargo compartments.

* Probable fuel, fuel loading, ignition source, ignition energy. etc.

¢ Fires in loaded standard containers and fires deep In the center of cargo.

_wgnha_nu;._d.gonobv_dgzon-ﬂo. vnn.é:ﬂ _gasn.oso:n:sco:u.w:::o
practices, probable ignition sources and thelr energy, should be developed.]

FAAAIner. HRWO/Oe 3

CURRENT WORK

1. Monitor and participate in activitics of various agencles.

* National Fire Protection Assoclation (NFPA) 2001 " Standard on Clean Agent Fire
Extinguishing Systerns.

* Environmental Protection Agency {EPA) - Snap Program, Montreal Protocol

* Federal Aviation Administration {FAA)- Halon Replacement Program

* Airframe Industries Assoclation (AlA)- Intemnational Symposium. Working Groups
¢ Unlted States Air Force {USAF)- Agent Evaluation {Mike Bennett)

* Suppliers (chemical agents, detection and suppression equipment)

2 Independent R h and Dev:

P (IR&D)
* Fire detection by signatures other than acrosol
* Fire suppression by non-chemical agents

* Evaluation of Sulphur hexafluoride for use in test of halon 130} systems

FAA/Ingr. HRWO/Oet 3



AIR FRANCE HALON PROGRAM

International FAA HALON Replaceinent Working Group

ATLANTIC CITY, October 13th 1993

Paper presented by Maurice KINDBL,

AIR FRANCE Direction de 1s Mainteaance,

L

Central Bagineeriag

HISTORICAL

* Confirmation in March 1993 by the UNEP of the

of the {actaring of the HALONS fo
1/1/94 with a possibl ption for tial nsers.
* Essential use definition :
- Homan salety directly involved, .

« No alternative; technically and economically,

* Notification o the potential essentia] users to be -
registered by the UNEP by the end of April 1993.

BALM 02000 ML, Bates Sivcbning

- ACTIONS
Registration of all the ground uses
of HALONS within the AIR FRANCE GROUP

¢ Compater rooms

* Flight simnlators

* Eiectronics and Avionics workshgps
* Building climatisation

File-In of the Jocations, quantities and type
of contalners (tanks, cylinders, bottles etc..)

Vs Sty

s R

. AVRIL 1993
Cooperation with the French Ministry of

ALR FRANCHE

ACTIONS
* Suppression of the discharge testing of A/C extingnishers

» Decreasing of the frequency of the pressure testing in
-ooolnbom with the Freach alrworthiness authorities,
DGAC (Direction Générale de I’Aviation Civile).

* Suppression of the flight crew fire-fighting training with
HALON 1211 equipped fire-extinguishers. -

TGRS ML Buntet Simtinicn

AR ERAN

ACTIONS

Cooydinstion witht the CTR H B
Comité Technigne Francais des Halons d’Extinction)
* Registration of recyclable Halons
* Approval of the recyclers
* Tentative of definition of the mintmnm
requlred quality of the recycled HALONS

100 0t s Sty

AIR FRANCE,

AIR FRAL

ACTIONS

the Enviroomental Affairs for the Doclaration of essential uscs, Determination of the whole airborne quantity,

MAY 5th, 1993
AF/ IT letters requestiog officially to the UNEP
of HALONS 1301 and 1211.

the classification of AIR FRANCE GROUP as an essentlal user

__asmvRancu gy

HALON 1301 and HALON 1211
Evolution versus fleet growth up to Year 2000

Consumptlon estimatlon, serviclog, fire alarms

and B 747 Comb! cquipment

ACTIONS
Evalnation of new recycling HALON benches

Sclection of

HAL TEAM AER LINGUS servicing and recycling bench

for fire extinguishers equipped with HALON 1301

Modification of the existing bench. for HALON 1211

" ACTIONS °

Setting-up a strategic stock of HALON 1301 & 1211
to assume Afr France fleet servicing

up to Year 2000 and more

Reimplementation of the strategic stock

with recycled HALONS

Al FRANCE,

AIR FRANCH 4

T T ARrmancagy
PROBLEMS

PROBLEMS

Wortd Malug 1300 - Piatmams Your 194 < Bustpummsi Lis 15 Vouw

PROBLEMS P
* There is no elfective HALON bank avajlable In France *

* Recyclable HALONS from other CEE countrics cannot,
be purchased for recycling. (In some states thcy are

considered as wastes and must be destroyed).

. ..
ISO / ASTM standard may be too restrictive technically

-E_
x 88.8&9@ ?w the recycled HALONS quoality and

. .
Mﬂw\nﬂu will offer warranty based only on the o
2 EE Parameters with exception for the water -

the dissolved nitrogen conteat.

3050 MG Binteg Gtnnten

" PROBLEMS
* Recyclers will not offer any warranty on. onsuspected
pollntion not covered by ISO / ASTM standard,

* There is no cheap mcthod available to differenciate new *

HALONS from the recycled ones.

* (Classification of essential uses is withdrawn for the
manufactoring of new HALONS, -

This pt must be reb d by the Intcrnational.
Axthorities for the use of recycled HALONS, with legal
barriers and penalties to discourage deceptions and
unuseful destructions.

A0 M Bt bty

AR FRANCE

" PROBLEMS

* PFAA Alrworthiness Directive on B747 "Combt A/C”
- Inerting of the caygo compartment nalun 90 mn
in an automatic sequence of flre-extingulshers
percussion, I. e. 400 kg for each alert.

* Reequipment of A/C In outside statlons after a fire
extlnguisher percussion for suspected fire.

SEERRERE

M ket Sttt

ARir rmANCEy

" PROBLEMS

* No HALONS substitutes will be probably avallable
before Year 2000

* No A/C Gre-extinguishing systems quipped with
HALONS substitutes will be probably certified
before Year 2005

* A/C, Engioes and APUs designed before that date will be
equipped with HALONS systems.
These A/Cs and equipments wlll be oper~*'ve up to 2030



HALON ALTERNATIVES
AS THEY AFFECT NFPA
AVIATION STANDARDS

Joseph L. Scheffey, P.E.
Director of Fire Protection RDT & E

I.m‘_._cm:om Assoclates, Inc.

NFPA Technical Committee

Aircraft Rescue and Firefighting (ARFF)

402M - ARFF Operational Procedures
# 403 - ARFF Services at Alrports
# 408 - Alrcraft Hand Fire Extinguishers
412 - Evaluating Foam on ARFF Vehicles
%414 - ARFF Vehicles
422M - Aircraft Fire Investigator's Manual
424M - Airport Emergency Planning

NFPA 10

(Portable Extinguishers) - 1994 TRC
© Recognizes Montreal Protocol

® As currently written, does not
specifically recognize halon
alternatives

NFPA Aviation Section

NFPA Technical Committee

© Encourage understanding of life safety
and property protection as applied to
aircraft and airport facilities

© Enhance cooperation between
professional disciplines

Alrport Facliities

%409 - Hangars
415 - Alrport Fueling Ramp Dralnage
416 - Alrport Termlnals
417 - Alrcraft Loading Walkways
419 - Alrport Water Supply Systems
* 423 - Alrcraft Englne Test Facllities

NFPA 403

NFPA 408

ARFF Services - 1993 Edition

Secondary Agent - PKP or Halon 1211

e Quantities and discharge
rates specified

mmoom.z_uom Montreal Protocol

e Limit use to unwanted fires,
do not use for training

Alreraft Extinguishers - 1994 TRC

© 1211 Portable Extinguishers Specified
for Flight Decks, Cabins, and Galleys

° Recognizes Montreal Protocol

® "Approved, Listed, and Labeled
extinguishers containing clear evaportating
type HCFC or HFC halogenated replacement
agents may also be used to comply with
requirements of this standard"

Facilities

409 Hangars - Ref. NFPA 10 for
portable extinguishers

403 Aircraft Engine Test Facilities

o Engine test cell - Halon 1301 or 1211
option Ref. NFPA 12A
and NFPA 12B

NFPA 2001

Alternative Protection Optlons to Halon

Scope - Alternative protection options t
Halon 1301 and 1211 P °

Compare Properties of suppression
systems reiative to occupancies
being protected

Deslgn and Installation Standard for
Total Flooding System (analog to
NFPA 12A)

Adoption proposed at NFPA Fall Meeting



NOTES FROM THE SUBGROUPS FORMED AT THE:

FIRST INTERNATIONAL SYMPOSIUM ON
HALON REPLACEMENT IN AVIATION

HELD
FEBRUARY 9-10, 1993

IN
RESTON, VIRGINIA
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b) be y stable under o 9 of system.
{Note: The FAR does not call ot speciic conditions, but system design criteria ks
gonerally as spacified below)
Varizble Condlitlon Range
Temperature <65°F 0 250°F
Pressure Afitude -2,000 fi 1o 50,000 ft
Humidity 010 100%

¢}  provisions must be made 1o protect passengers and crew from hammiul concentrations of
oxic agents that may 000 by laakage dudng normal operation of the alrcrai or duding
discharge of the agent during fight oc on the ground.

3)  Per FAR 25.1199, extinguishing agent contalners:

Q)  mustingicate that the Is of that it Is beiow the minimum
necassary for proper sysiem operation. ’

b) must be within the approprlate design range to provide for
adequate discharge rate, prevent pron trom high temmp andthata
pY 5 ige Is used for that there Is no hazardous deterforation of the
pyrotechnic. (Note: This is wrtten as an airplane requirement. The equivalent

inguishing system is that the system operate within the temperature
design criterta -65 °F 10 250 °F)

8)

9)

10)

Design q! & Obj for Engt

. PU Nacaetie
Fire Extingulshing Systems

Generl Disussion and Backorotnd

Federal Aviation Regulations in FAR 25.1181 defines power plant fice 20n6s and specifies that these
Tones meat ihe requirements of FAR 25.1185 i 25.1205. In general the nacele fice zones are
mmlmuh«mw.wmimr«m‘uﬁww““
monitoced by fire detacion systems. mmmdmmfnubbmmb..d
Mmmmmmnmwwwmmhwusbmmm_ Thefirels

t by the ge of fire 0 agent inko the 20ne after the flow of combustiie
matsdals into the fire zone has been chwt-off. wmmmmmmb,
engine/APU fice 0 g sysloms, g brief of the FAR

which are not meant 1o replace the FAR wording.

Resion Bagui & Ot

1) Per FAR 25.1195:

8 the system agent quantlty, e rate and o o must be ©
extinguish fres.

2)  Per FAR 25.1197, agents must:

1 ] mmbwmmwmwmmmmemmedma
{Note: Typical materials are Ested in the table below.)

Area Typlcal Co_mbusﬂbh
Materiat
Engine/APU Nacelie Hydeaulic Fluid, Enging Fuel and
Engine Ol

4) Per FAR 25.1201:
a)  the agent shall not react with 2y maiedal in the sysiem 10 creste a harard.
(Note: Typical materials used in curent sysiem components are sted in the table below )

Component Typlcal Material
Extinguisher Bottia CRES, Tnanum

Bottle Discharge Heads TOT5 AL
Hose Fittings AL
Discharge Hoses tetcatksoroethylene inner lubes

covered with bralded CRES
reinforcamert wire, Staintess

Flexd-Matal Hosa
Dischargs Tubing 6061-T6 AL, CRES
Tubing Fittings AL, CRES

Dischargs Nozzies CRES

5)  The aget and ks ™ ol during mng after the fire shali be
with siplane that have tha poteatial for being exposed. (see table below)
Component Typical Material
Engine Nacelle Fire Zones Taaniym, CRES, AL,
Magnesium, Plastics

6) The fire extinguishing agent shall be FAA approved. 1ts Ozone Depleting Potential (OOP), Globa!
Warming Potengial (GWP), stmosphec e and oiher ervironmental Characierisics shall comply with
Al US laws and intemational taws/agreements 1o which US is 8 signatory.

7 Inadvertent discharge of the agent should not require immediate cleaning of Ihe areas to which it is
discharged.

L{

The agent elecirical conductivity should not pose a hazard 10 the system during normal airplane

operation or use of the system.

Bortie discharge candoges, i used. shall be made ol CRES and hematically sealed.

Syﬁemmwumulmmdmﬁwmh\ﬂymm:\omu.
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AJA HALON REPLACEMENT SYMPOSIUM o § -
ENGINE/APU SUB GROUP i %
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40093 TELECONPERENCE MINUTES 3 * 3\5
Particinants: R 3\ ) 3 z
L Gregg Caggisnelit USAF Wright Labs - 8
Gl “ubruq MeDonnell Douglas & § L g
Te 7 USAF ¥22 §PO L]
Gl _atper McDoanell Douglas o o § R~
Chrls Hummell Lockhoed 2K .
Doa Hodge USAR E E -
Dan Landsa Stkongky g
Mike Persoas ETL 4 g 3
Nell Rickardson HIL E!
Dunell Schofl ANSER !
Deborah Walker GRAB - i
Toay Wiiatead Gullfstream Aarospace
Bill Wocthay Lockhood
Discussion derfiing;

L Agreemen on *Sipmificent Losuct” tad "Procies” Hss.

1L Status of Dunnell Schull's effort to obtaln coples of protiminaxy “Techmical Developament
Flan* from DOD.

L Raview * Tost Plan", tpecifically, the Hsts of parametars controlled
durlng the taet and data collected shown oa pages 23 and 27, and the matorialy tested for
compatibility Lk sppendix C.

IV. Genenl Commants end Discusdon

V. Conclutiont, dettversbles, next mocting.

mmmmwnnmw.mmummm&mnnmmmmdwmu
sent 10 the Alrframe & Engine Manufacturces Working Growp Chairman as ls on Apdl §
baring further maber commenat.

Glenn Dubruoq questioned whether detoction systems on alrcraft would have to be changed
unmhdnev_m:tscloedm. The conconsus was that better detection would ald in

Also, fuel rate tnto the nacolls was questioned, Cagglanaillf belisved Lhe rate would be 2
something highet than 8 gal/hr, Qlenn Harper statod that some cases that stili might not be

covered In these ranges are high speed civil tiansports and some military projects that we are
nol awaro of.

Comments on "Output Rasponss Vardables®, pago 27

No specifics, just that the group would like to s6o a moro detiled instrumantation plan with
ranges, accuracies, locations, eto, 10 form a moco educetsd opinlon.

Comments on Matezials Teating ip Appendix C

Looks too limited, Harper stated that according to Mike Bonnett, even though steel and
titenium cocrosion tacting was being done, this would not noccssarily disqualify an ageat.

Y. Goneni Comments

The group sl foels thet certification (RAA or otheswise) of whatever agoat(s) sre idoatified
is a top pdordty to sirfrume/sngine/oquip f3 The test plan from Wright Pat
doos not addrees this, noc Is & designad to, The group socs the testing at Wright Pat
culminating o & best egent salaction, but this testing docs not quantify the concentration
noodod throughout the protected voluma or how the ageat disperses. The program Inteads to
dollver design equations, bat without knowing , we feel these equations are
not tho “final enywec® designacs of systems neod.

A follow-on program o this inftlal testing is needed to address the issue,

Y. Conclusions, dafivarablos, gext meting
1) Concludons:

2) The "Stgnificant Itsues® and Pracity List was agreed upon, will be scot to Bob
Glagx.

b) Changes wero saggesiod 10 list of paramotars in Wright Pt et plan. A more
YA o Lt Is p, "

mstr

¢) Certification/Qualification Is a major jasue among system manufacturers, and the
test argaainations and hos should be remindod of this carly and oftea.
2) Deltverables:

Minutes of 4/2 telecon to be sent out by Hummell to working group.

v} *Significunt Tssues® and *Priority” Usts will be sent o Bob Glaser, Co-Chalr of
Airfnme/Bnginc working group by Priday, 4/9/93.

mcvwdondmnumdﬁlmdums.cmuvhumomlmm.uhnowwdhblo.mdu
dadnhutnnew:ymmluwmy)uwmﬂocﬂvecxdnmdﬂnauim Discusslon about
various fire dotection mefhods touched o machine visloa detoct logy, curreat
ioa Inope, and a new Linear thermacouple (from HTL) that

lactrical end p bused d
moets now FAA RIRF requiremeats.
IL_DOD Report

Dunall Schull stated that there were tome socth Plan® that
partained o halons. He has gotien 10 release copies of thess 10 the workdng
m,m-wmmmmmammmamﬂm

of the *Technical Devolop

L Reviow of Tast Plan

Douglas
2530 efm max Hsted, Tha O minimom lovel did not maks scaxc.
wwuwumwn.smnmmz.s
fhisec max. This max was based on facility coostrainty, not by chalee.

Ageat Dist. Sys:  Bottle squib is zcomily a solencid.
3 fram 100°F -> 400°F to 100°F ->260°F, agala

Vmgrw &mm The winfmum is boped 1o be kowered
with chillers to graund 0°F, which would be more desinsble.

Bottls Pross: &m,wuwwmﬂlmmaw

rather Ban g nitrogen gas prechargs was being considered

for test later in the program.

Compert. Config: MMNMMWMMM‘»M
dmulated; Lt. Cagglanalli answered no.

Veat, Alr Pregs: .

reatistically should be 2.3 10 20 pela to cover most flight

’ mooodmm; Again, facllity mmhmpdl acwumdum;c: The
maximum of 20 pais. bas been changed to 17 pait. Glean Hasper sted
that any trends fn S data of fess cffectivencss at lower pressures
should be watched carcfully.

Compat Sudf. Temp: The of 1500°F looked a litdo high, Max temp eacountered by
comml::mmbumlmdlm'l’.

Fuel Terp:
Storage Boude Temp: Stll TBD, bat probably wilf bs -20°F mn.

Still TBD, probably will havo max < 250°F

<) Coples of DOD report/plan related to halon will bs seat to the group by Dunell
Schull during week of 479,

d) Teleconf ! and mombers notes will bs collestsd by Worthey/Hummelt
for condensatlon nto a "paper® for distribution 10 Glaser and Mike Beanest,

3) Next meeting:

TBD. The subgroup's naxt sicp {s supposed to ba “Salicit Industry solutlons® per Bod
Glaser/Al Gupts. Worthey wAll discuss this with Glaser and {nform group of next

2



SIGNIPICANT ISSUES TO BE ADDRESSED “ KoV
(Eagine and APU Bay Applications) 0317193

1) Effoctiveness: 1) Roquired Conceatration/Mass A
Charsctarictics

&) Symem Weight and Volume
) Aldtude Bifects
9 Detection B

2) Operating Condidons:  a) Max/Min Temperatures
b) Mox/Min Alrfiow
) Discharge Tims Delay (Pre-Bum)
¢) Podd Type (Hyd, lube, &tc.)
1) Brgloe/Bay materials
§) Fool Temperature
R) Fusf Flow (Lask) Rato
) Fuel Flow Daratloa

J) Fuel Proemre
1) Ageat/Prasure Characteristics
1) Discharge Line Langth

>

wWHE>> > >

$) BealovToxichy:

4) Eaviroomental Impact:  8) Ozons Deglstion Potential (ODP)
) b) Global Warming Potcatial (GPW)
€) (deleted)
d) Post Use Closaup

6) Manufactwing X

£) Regulatory Conformation/ Approval
5) Centification/Qualification:a) New Seamrs /Test Equipment/Procodures Required? B

b) [contblaed with )] ) B

¢) Required Conosntration, Dispersion, Duration

&) (delennd) ) 3

o) Bottle Mafiflcations (Press, Matl, Orifice, Propellant, etc) A

) Muld Agescy Conourrence B

o>

Design requirements and Objectives
Cargo compartment fire extinguishing systems i

The following are the recommended rcquirements and objectives.

1 .equirements.

1.1 The fire extinguishing system shall provide FAA mandated fire
extinguishing capability.

(Notc: The FAA will mandaic lhe accepiable fire extinguishing capability. An
Appendix 1o Part, 25 (similar to Appendix C or F) will provide information necessary
10 dctcrmine the required capability. The “requircd™ capability will be based on
analysis of probablc fucl and ignition sourccs in the cargo companment. Aviilion
industry and fire protection experis will help FAA, s rcquired, 10 prepare this
Appeandix g0 that fire cxtinguishing capability for “any fire likely 10 occur in the
cargo compartment”, sec FAR 25.851(b)(2). is cnsured.]

1.2. The design fire extinguishing capability shall be provided when the
cargo occupics no more than TBD% of the compariment useful internal

volume.

[Notc: The FAA will define TBD in the Appendix to Part 25 bascd on malysis of
probable cargo loed. The alrlinc industry will help FAA define TBD. Typically, cargo
comparuments do not fly cmpty and in an cmpty cargo comparment therc is nothing
to bum.]

1.3. The firc cxtinguishing system shall quickly reduce heat release from a
probable fire so that
(a) structural integrity of the airplane is not decreased [FAR
28.858(b)] and
(b) the coatinued safc flight and landing of the airplanc is not
compromised (FAR 125.1309(b)(1)]

{Note: The FAA will dcfine mcans to show compliance with the above requircmeat ia
the Advisory Circular. The agent manufacturcrs and the irfrumc manufacturers will
help FAA define the ptablc mcans: P and P decay rate.]

1.4, The Ozone Depleting Potential (ODP), Global Warming Potental (GWP),
Atmospheric Life and other environmental characteristics of the fire
extinguishing agent shall comply with all US laws, and with agreements to
which US is a signatory.

[Note: Agents that arc approved by the US Environmenul Protecion Ageacy (US
EPA) in Codc of Federal Regulations (CFR) 40. Pant 82, § pberic Ozonc P i
Sigmificant New Aliernatives Policy Program (SNAP) comply with the above
requirement.]

6) Matadal Compatibllity/Carrosion:
) Ageat e
b) Combustion Products

) Miscellancous 4) Ratrofitability

1=}
k

£
Z
8
v

SHORT LIST OF ISSUBS
1) Ageat effectivencss
8) Sysiem Volume and Welght :
b) Dotootion Sysem Changes '
) Distdbution
2) Eavironmental/Toxi
) d ) Must be Zeco ODP and GPW
b) Agent Toxkly to Humans/Cleanlinees
3) Compatibility
) 8) Baso of Rotrofit
b) Logistics of New Substances
4) Corrosion
1) Containct/Supply System
b) Clean-up Aftor Relcaso
© Cwetificating

- = rnalann Lan Cleine Sveitm

2

perform its intended function in
compartment.

1. 5_. The fire extinguishing system shall
ambient conditions probable “in the cargo

[Note: Typical cargo com i

L PAftmcnt coad 3 ®
150 10 100 pia. Relative bumidity o-lcljg:; TempeIIre 40 F 10 130°F. Preceure
[.6. The fire extinguishing system and i
advcrscly‘cffec(cd by temperature and
occur during storage, test or in the .even
or structural fajlure,

ts components shall not be
pressurc cxtremes which may
t of on board system malfunctions
[Note: The probabl,

) € cxtremes are Temperature -65 *F to 60

2.0 psia. °F. Pressure 24.0 psia o

(i) Agent leak in the com
maintenance, [

(ii) Inadvertent agent release.

partment that may occur during

[Note: Ageats tha ire approved by ithe US Enviroamentat Protection Agency (US

) y . .

EPA) in Code of Federa! Regulations (CFR) 40, Pan 82, Stratospheric Ozonc Pl'm( ection:
N .

Significant New Altermati i
requiremeat.) #ives Policy Program (SNAP) comply with the above

1.8. The agent and its products of decomposmon or combustion shall be
compatible wit materials of aircraft construction whic May get expo
bl h 1 f { hich t sed

dunng scrvice. Material mechanical Propesties shall not degrade 10“0‘Vlﬂg
24 hours of continuous €Xposure (o probable concentrations

L9. The ageat shall pot damage
Compartment (packaged bagg
and packaged electrical/electr
lnadvertent agent discharge,

the probable contents of a cargo
age, paper and paper products, unpowered
Oonic equipment, eic. ) in the event of

llh.lo. Inadvertent agent dischar,
¢ cargo compartment (o prev,

L1l The agent clectrical ¢

h onductivi a
In the cargo C¢ompartment. setivity shall not posc 2 h d when used

2.0 Objectives
2.1. The sysiem shall have low life cycle cost.

2.2: T‘hc agent characteristics shall be such that cxisting halon 130! firc
cxtinguishing system cquipment can bec used 10 the maximum extent
possibic.

2.3. The vapor pressurc and the required superpressurization of the agent
shall bc such that the coatainer pressure does not excecd 1000 psig at sea-
lcvc{ in an ambicnt of 160 °F when the comainers are filled with the
required fill density.

2.4.The agent's firc extinguishing effectivencss shall be such that FAA
mandated fire cxiinguishing capability can be provided using cxisting
halon 1301 systems' hardware with minimum change.



Design Raquirements and Objectives I

Cabin Interior Fire Extinguishing Systems
page 1of 2

ref  a) FAR 25.851 Fire Extinguishers

b) D6-36097, Transport Alrplane Cartification Handbook - Everett Payloads
Systems ( section 28.0, page 95 - Fire Extinguishers)

¢) FAA Advisory Circular AC 20-42, "Hand Fire Extinguishers For Use in Airctaft*

d) m:gci\naloﬁre Prolection Association, *Standards for Porable Fire Extinguishers®
; s

1.0 Design Requirements

1.1} The fire extinguishing agent shall comply with all U.S. laws and agreements
regarding the Ozone Depleting Potential (ODP) . Global Wi ential
and Atmospheric Life to which the U.S. is(n stg)-mdcy. arming Fot (GWP)

1.2) 2’he ﬁr:: e)xthguisher shall provide FAA mandated fire extinguishing capabliity.
<66 rof &

4) Hand fire extinguishers
1) Each fire extinguisher must be approved.

i) The types and quantities of the each axtinguishing agent must be
appropriate to extinguish the kinds of firgs likely to
(see raf c) for additional guidance). Gocur whers used.

fii) Each extinguisher for use where exposure of the agent to humans is
possible, must be designed to minimize the hazard of toxic gas
concentrations.

b) Built-in Fre Extinguishers

) The capacity of the system must be a for
type of fire lkety to i dequata for the volume, ventilation, and

i) ltem a.iii applies.
iii) No discharge of the extinguisher can cause structural damage.

Test Protocol
Cargo compartment fire extinguishing systems ,

The following is the recommended test protocol for evaluation of fire
extinguishing agents andfor systems.

1.0. Fire hazard: The test shall usc a FAA defined fire hazard.

1.1. Probable fucl The “test fuel™ shall represent materials that can be
legally transported in the cargo compartments of commercial transports.
T test fucl and its packaging shall be defined by FAA,

. .,cstion: The fucl should be deicrmined aficr a study of cargo compartment fircs
and the materials that have previously bummed. This together with a swdy of
maicrials that can be legally transported by air should facilitate determination of the
probsble fuel. A standard cardboard box, filled with a known weight of combustibles
(paper, wood chips. cloth, cic.) sosked wilh 8 known volume of cthyl sleobol
(simulate a suitcasc with a8 broken botlle of Scotch) may form a probable fucl. This
would requirc 2 conscosus.]

1.2. Probable jgnition source The “ignition source™ used for igniting the fuel
shall rcprescnt a probable ignition source and its characteristic (emergy). It
shall be defined by FAA.

{Suggeation: An clectrical arching device with ioput power representative of a
typical clectrical circuit (15-30 amp, 110 volt) to rcpreseat a shorted clectrical circuit
or an clectrical resistance heater of known beat flux simulsting » compsriment
heating device (clectrical blanket) or scveral packages of . )

1.3. Probable compartment ventilation The veatilation rate in the com-
partment shosld be the maximum ventilatior ratc (cubic feet per minute
per unit of compartment volume) during fuel bum and the maximum
normal infiltraton/lcakage during fire extinguishment.

[Suggestion: Class C cargo comparimenis may bec nommally veatilasted. The design
veatilation rate is sclected based on animal bauliog requircmeats. For test purposc.
the highest ratc that is currcatly ased in commercial fleet, in terms of cfm/fi3 of
companmeat volume, during fucl burn, should bc wused. Also, the highest curreat
ratc of infiliration/leakage, in tcrms of cfm/fi3 of compartmeat volume, during fire
extinguishmeat should be used. If these rates are not exceeded, the data will be
applicable to all compartments.}

1.4, Prohable detection/crew reaction time The probable fire detection and
crew resction times should be allowed to clapse prior to the activation of
the fire extinguishing system. These times should be defined by the FAA.

{Suggestion: FAR 25.858(s) rcquires that thc dclection system must provide sn
indication 10 the Qlight crew wilhin onc minute after the start of the fire.
Recognizing thst after the indication sdditional timec will clapse, beforc the fire

cxtinguishing sysicm p d arc impl d, 3 i aftcr the start of the
firc (or TBD minutes aftcr warning threshold) may 2 probable 1ime for
dctection/crew reaction. |

1.5. Probablc frce air volume The cargo compartment loading. defined as
the ratio of cargo volumc to uscful compartment volume, decfined by the
FAA, should be used.

[ tion: Airplancs scldom My with cmpty cargo compariments and when they do.

the,. is oothing 10 bum in thc cargo compantment. A maximum ratio of 0.5 bascd on
typical pssscoger losd factors may be coasidercd a probablc fscior.]

1.6 Probable fire location. The fire should be cxposed to the ambicnt air.

[Suggestion: The probable ignition source for firc ia 8 cargo compartment is a
shorted clectrical circuit or a hcating blankcl. Thesc ignition sources will in sl!
probability causc thc ignitton of the fuel that is cxposed to the ambient air. )

1.7 Probable ambicnt conditions The tests should be conducted at

2.U uesign vujectives
2.1) Weight
a) The unit's gross weight should be kept to 2 minimum.

i) Consideration should be given 1o the agent's ratio of extinguishing ability to
the quantity required 1o knock down the kinds of fires likely to occur.

2.2) Cleanability

a) The agent and its products of decomposition shall be cleanable with an
aircraft approved cleaning agent.

2.3) Corrostve Properties

a) The agent and its products of should not be compatible with
materials of alrcraft construction which may get exposed during service.

b} The mechanical properties of materials of alrcraft construction shail not

degrade following 24 hours of continuous exposure 1o probable concentrations.

c) Inadvertent discharge shall not require immediate claaning of Interior
components likely to be exposed.

d) The agent or its products of decomposition should not adversaly affect electrical

components nor be electrically conductive.
2.4) Temperature

a) The agent shall perform its intended function in ambient conditions probable
in the passenger compariment and flight deci.

b) The agent and fire extinguisher shall not be adversely atfacted by
temperature and pressure extremes which may occur during shipping,
storage, or in-service.

(note: Temperature exiremes in the passenger cabin and flight deck are
consklered to be -40 OF 1o 130 OF)

2.5) Fire Exdinguisher Size

a) The unit's size should be as nearty the same as the existing haion extinguishe.
to facilitate exchangeability. o "

4.0 Test Procedure
2
With the compartment ventilated, and the instrumentation system
recording temperatures, the ignition source should be cxposed to the
probable fuel. The fire should be considered started when a temperature
"greater than TBD s detected by a temperature sensor. The ignition source
should be turned off after the probable detectionferew reaction time and
the fire extinguishing procedure (ventilation shut off, fire extinguishing
agent discharge) should be initiated.

(Suggestion: A tempenture of 400 °F is suggestcd as an indication of the stan of fire,
Temperature is a good indicator of firc and its scverity. ]

5.0 Test conditions

The test described above should be conducted for several amounts of fire

c'x(inguishing agent discharges to determine the effect of agent weight on
fire suppression.

6.0 Evaluation criteria.

The temperature data should be used for performance cvaluation. The
cvaluation should be based on temperatures and temperature decay
characteristics. The acceptable agent concentration should reduce
temperature readings in the vicinity of the fuel below TBD °F, in less than
TBD minutes after initiation of agent discharge and the temperatures
sh'ould be decreasing. The agent concentration that meets the above
criteria shall be tested threc additional times to confirm its performance.

[Suggestion: Coatinued combugticn requires that the combustion process generate
thermal cacrgy 10 sustain thermal dccompositi of bustible material (pyrolysis)
and provide cmergy for ignition of the combustible acrosols. A 350 °F tcmperaturc is
suggested besed on thermal particulate tcmpcratares of 500°F for paper and 360°F for

wool products. Five minutes (s recommeaded for the agemt to reduce the
tcmperature.)

7.0  Fire extinguishing agent design concentration

The fire _cxu’nguishing agent design concentration should be 120% of the
concentration determined by test for the probable fire.

[Suggestion: 120% of thc test concentration b i i
S rotesiion Bt N ion based oan recommeadations of National
/ (Suggestion Fire is probable during all flight conditions. A1 ground level, the oxygen

partial pressure is the highest aad the firc would b
ave the grestest b i
suggested that all tests be conducted st laboratory condi(iou_]‘ est bum ;e It s

2.0 Test apparatus

All tests shall be conducted in a compartment whose volume is greater
than 1000 cubic feet. The test volume height and width at floor level
should not be greater than 70.0 and 130 inches respectivcly. The test
compartment should incorporate at least two agent discharge nozzles. The
compartment should be ventilated during firc burn and compartment
mm(rauonllcakagc should be simulated during firc extinguishment. The
test chamber should be loaded with simulated cargo to thc desired ratio of
cargo to test chamber volume. The probable fucl load shall be located
midway between two adjacent agent discharge nozzles.

[Note: Typieslly cargo compartments smaller than 1000 cubic fcct are Class D. An

cxact configuration of the ecargo co: i i
ees “opBuration b :Cdoml::lr}.mcnl 15 not cssential for tests. For cad

3.0 Instrumentation

I:’r:‘\i;:in(urc Scnsors should be located in the vicinity of the fuel 10
Iocaudr“ambl_cn( lcmpcu(urc_‘ A minimum of ten temperature sensors,
t ! various (defined) distances from the fuel load should he weed on
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ANTIC CITY INTERNATIONAL

>rth American Fire Guardian Technology
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