












































































































































PROGRAM OBJECTIVES CHEMICAL COMPARISON

- . + Boiling Point & Melting Point
¢ Definition: Simulant vs. Replacement o - o
. . ¢ Critical Temperature + Heat of Vaporization

— NO FIRE during qualification testing + Molecular Weight o Heat Capacity
# Physical Characteristics of Simulant ¢ Critical Pressure 4 Vapor Pressure

— Fluid Flow Properties ¢ Liquid Density ¢ Jakob Number

— Three Dimensional Dispersion Qualities # Liquid Viscosity & Vapor Viscosity
¢ Calibration Curves + Liquid Volume ¢ Thermal Conductivity
o Parameter Equations ¢ Solubility w/N2

— Correlation to Halon

PHASE | PHASE I

¢ Fluid Flow Analyses
— Discharge Characteristics
—Flow through plumbing

¢ Analytical Investigation
— Currently available chemicals

— Gas Analyzer applicability

. e Test Chomical — Dispersion Patterns
. _ t i i
election ot Lest Lhemicals o Chemical Ranking

— SF6 Sulfur Hexafluoride o HFC-125

— HFC-125 Pentafluoroethane o SF6

— HCFC-22  Chlorodifluoromethane © HCFC-22

< Static Awareness
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PHASE IlI

+ Small Scale Discharge Testing

224 CUBIE INGH CONTAINER IN FLUID FLOW TEST CON

— Wind Tunnel
— Variable Airflow

— Clutter Packages
— Concentration Measurement

¢ HFC-125 Clearly Defined “WINNER”

— Slightly lower peak concentrations
— Slightly shorter duration times



SMALL ~SCALE AIRCRAFT FIRE SIMULATOR
CONCENTRATION MEASUREMENT
CEMNERAL SET-UP CONFICURATION

CLUTTER PACKAGE A
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CLUTTER PACKAGE B

PHASE IV

# Full Scale Discharge Testing
— F/A-18D
— 12 Discharges
— Airflow
— Concentration Measurement

+ No Unexpected Results

¢ Verified Use Parameters
HKA STATHAM ANALYSIS PROGRAH
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PROGRAM RESULTS

& HFC-125 is an Exceptional Halon Simulant
— Unexpected Answer

& Very High Repeatability

¢ Equivalent Liquid Fraction
— 77% of Halon Fill

# Volumetric Concentration Comparison

— Statham vs. Halonizer

& Local Phenomena

REMAINING EFFORTS

# Prepare Simulant Use Documentation
+ Guidance to Commerce (FAA acceptance?)
+ Local Phenomena

— Enhanced qualification awareness

— Revise qualification procedures?

¢ Re-think Other Simulant Applications?



FIRST CUSTOMER SIMULANT APPLICATION

¢ F/A-18E/F + Naval Need
— Simulant “blessed” end of Jan — Next Customer: AH-1W
— Simulant used Uommgm:m of Feb ¢ Worldwide Need

* SUCCESS! — U.S. DoD

+ Large (Positive) Program Impact — U.S. Industry
— Huge cost savings — International Industry

~ Program schedule maintained

ACKNOWLEDGMENTS

o Naval Air Systems Command
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+ National Institute of Standards and
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— Carole Womeldorf
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Incidents of Cargo Fires or Potential Fires.* |

Totals by Ignition Source/Material Involved

Electrical (A/C systems) 8
Mailbags (Internal) 4
Hazardous material (as freight) 9
Hazardous material-(checked by PAX) 11
Oxygen generators {3
Contact with light bulbs/heat source 11
Luggage (unknown ignition) 1
Cargo (unknown ignition) 2
Bomb/Incendiary 4
Unknown 5
Total Events 58

Totals by Compartment

Class B 2
Class C 9-
Class D 130
Class E 5
ULD 1
Sort Facility 2
Unknown 9

* These incidents are compiled from FAA Service Difficulty Reports, FAA
Accident/Incident Reports, FAA Hazardous Material Program Offices, and NTSB
Accident Reports.

Incidents of Spills, Leaks, and Discovery of Hazardous
Materials in Aircraft Cargo Compartments. 1/1/90 to
10/21/94 *

Explosives (fireworks, ammunition)
Flammable Solids (matches, metals)
Flammable Liquids

Compressed Flammable Gas:
Corrosive Liquids

Multiple Haz Mats

Total Events 106

* These incidents are compiled from the Department of Transportation, Research and
Special Projects Administration, Hazardous Materials Information Service.
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TEST RESULTS
HIGH PRESSURE SINGLE FLUID NOZZLE

TEST 1: 250 F ACTIVATION, 10 SECOND SCAN, 60 MINUTE DURATION
CEILING TEMPS REACHED 1000 ¥, 40 GALLONS USED

ACTION mp INCREASE ZONE SIZE, INCREASE FLOWRATE

TEST 2: 250 F ACTIVATION, 10 SECOND SCAN, 90 MINUTE DURATION
CEILING TEMPS LOWERED, 44 GALLONS USED

ACTION mp DECREASE ACTIVATION TEMP, INCREASE FLOWRATH

TEST 3: 200 F ACTIVATION, 10 SECOND SCAN, 90 MINUTE DURATION
CEILING TEMPS EXCEEDED 1000 F, 85 GALLONS USED

ACTION W) DECREASE SCAN RATE, INCREASE FLOWRATE

‘TEST 4: 250 F ACTIVATION, 5 SECOND SCAN RATE, 90 MINUTE DURATION

400 F - 500 F CEILING TEMPS, 65 GALLONS USED



AGENDA

INTERNATIONAL HALON REPLACEMENT WORKING GROUP MEETING

Wednesday and Thursday, April 19-20, 1995

Claridge Hotel, Rome, Italy

WEDNESDAY, APRIL 19, 1995

8:00-9:00 Individual Task Group Meetings
9:00-9:15 Welcome/Opening
9:15-9:30 Introduction/Background/General Information - R. Hill (FAA Technical Center)
9:30-9:45 Review of Minutes of November Meeting
9:45-10:00 Task Group Review - R. Hill {FAA Technical Center)
10:00-11:30 Task Group Leader Presentations
10:00-10:10 Engines Report Status - M. Kolleck
10:10-10:20 Current Alternative Agents Final Report - B. Tapscott
10:20-10:40 Break
10:40-10:50 Halon Restrictions Update - J. O’Sullivan
10:50-11:00 Small Scale Screening for Cargo Agents Update - D. Blake
11:00-11:10 Potty Bottles Final Presentation - B. Glaser
11:10-11:20 Handheld Extinguisher Standard Update - N. Povey
11:20-11:30 Engine Nacelle Standard - M. Bennett
11:30-11:45 Task Group Assignments
11:45-1:30 Lunch
1:30-2:30 Subgroup Leader Presentations
1:30-1:50 Cargo - Dave Blake {FAA Technical Center)
1:50-2:00 Engines - R. Hill {(FAA Technical Center)
2:00-2:15 Handheld Overview- Nick Povey {U.K. Civil Aviation Authority)
2:15-2:45 Handheld - Konstantin Kallergis (DLR)
2:45-3:00 Break
3:00-3:30 Handheld-Toxicology Testing - Jean-Francois Petit (CEAT)
3:30-4:00 Handheld-Hidden Fire Test Method - Adam Chataway {Kidde Int’l)
4:00-5:00 Discussion on Minimum Performance Standard for Handheld Extinguishers - B. Glaser (Walter Kidde)
THURSDAY, APRIL 20, 1995
9:00-10:00 Presentation and Discussion of Revised Cargo Compartment Halon Replacement
Agent/System Proposed Minimum Performance Standard
10:00-10:15 Break
10:15-11:15 Discussion of Minimum Performance Standard for Engines
11:15-1:00 Lunch
1:00-2:00 Working Group Member Presentations
1. Kathy Slack-Reliable Automatic Sprinkler Company
2. Paul Disipio-NAWC {Warminster) - Watermist
3. Bill Leach-NAWC (Lakehurst) - Halon Simulant
2:00-3:00 Summary/Closing/Next Meeting
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GROUP MEETING
Held at the Claridge Hotel, Rome, Italy
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1995
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