





























Figure A-4. LES model of a hotel room fire.

Case 39

4.3150E+02

4.0300E+02

&% 3.5430E+02
N

&\ 3.0600E+02

< 3.0600E+02

Temp at 100 kW

Case 44
Temp at 100 kW

3.0000E+02
3.0000B+02
4.5150E+02
4.0300E+02
% 3.5450E+02
N 3,0600E+02
< 3,0600B~02

(2) 100 kW, no gap

(b) 100 kW, 0.13 m (5.01in) gap

Figure A-5. CFD model of a fire plume interacting with a ceiling beam.?
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temperatures measured in the standard fires and numerical models to predict the transport of products
(refer to Fig. A-2), a blower, electrical heater, soot generator and gas mixer have been configured to
emulate the conditions surrounding a spot detector over the entire period of the test fire. The
advantages of artificially creating a “fire” in a wind tunnel are that the boundary and initial conditions
of a test can be more precisely controlled, a full-scale room test facility does not need to be maintained,
and the emulator can be automated to recreate a wide variety of situations for evaluating the detection
system.

Figure A-6 is a block diagram of the major components of the fire-emulator/detector-evaluator
(FE/DE). The detector test section is 0.3 m high and 0.6 m wide, within a straight section of sheet
metal ducting which is 4 m long. The blower/heater combination can deliver air velocities up to 2.0
m/s and temperatures close to 90 °C. A small propene/air diffusion flame is used to generate smoke.
The diagram shows that CO,, can be proportioned into the air stream; provisions for other gases such
as CO and methane are currently being added to the system. The temperature, flow rate, and species
concentrations are set with the computer and measured at the location of the detector. Particle
visualization using light scattering from a laser sheet is planed to observe the flow of smoke around the
detector. Humidity control and refrigeration are being contemplated to better emulate the environment
within an aircraft cargo area.

Table A-2 summarizes the range of conditions to be mimicked and types of detectors to be
evaluated in the current generation FE/DE. Smoldering waves, either self-sustained or endothermic,
and flaming fires of hydrocarbon-based fuels are being considered; detonations from explosive mixtures
of gases or aerosols are not; the former indicated with a “Y” (yes) and the latter by an “N” (no). The
detectors that could be accommodated are classified as single-element gas-type (current and future
designs), single element particulate such as the current generation of photo and ionization detectors,
single element temperature or heat flux, and any combination of these. A limited type of line or beam
detector could also be evaluated, but detectors that view a wide angle (e.g., most radiation and flame
detectors) would be incompatible with the FE/DE.

In addition to reproducing the fire, the emulator can also be used to create nuisance
environments likely to be confused by the detector as a fire state. Table A-3 is a summary of the kinds
of nuisance signals that can and cannot be produced in the FE/DE. The nuisances are grouped as
exhaust products (e.g., from an aircraft APU or from a truck parked outside a building air intake),
natural aerosols from humidity or dust, and consumer or industrial products such as cleaning sprays or
the smoke from a soldering process. Electromagnetic radiation nuisance sources from, for example,
the sun (UV), electronic equipment (RF), or external radioactivity can be significant sources of
inappropriate alarms, but are not emulated in the facility. Some detectors are naturally immune to
certain interference (e.g., a CO sensor will not respond to dust particles and a smoke detector is
unlikely to be fooled by modest changes in environmental temperature); hence, the corresponding entry
in the table is “N”.

Concluding Remarks

A facility such as the FE/DE can be used to advantage by fire detection equipment
manufactures, users and certifying agencies to develop more intelligent algorithms and new sensing
strategies capable of distinguishing a true fire condition from a nuisance environmental disturbance. By
working collaboratively with the impacted industries, testing laboratories, and other governmental
agencies, fire detection systems can become available that will reduce substantially the number of
misleading alarms while maintaining the high degree of sensitivity and selectivity required by the
telecommunications and aircraft industries.
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Figure A-6. Block diagram of the Fire-Emulator/Detector-Evaluator (FE/DE)
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Table A-2. FE/DE spot detector applications matrix.

e

"DETONATION:

PARAMETER SMOLDER WAVE | DEFLAGRATION
DETECTED HEAT SELF- | GAS LIQ. SOL. , AERO-
SOURCE | SUST. | FUEL FUEL FUEL GAS . |[SOL. .
SINGLE- :
ELEMENT, GAS:
CO, CO,, H,0, 0, Y Y Y Y Y
NO,, HCs, CH,,H, | Y Y Y Y Y
HCI, HF, HCN, SO, | Y Y Y Y Y
SINGLE-ELEM.,
PARTICULATE:
SMOKE< 100 nm Y Y Y Y Y
SMOKE > 100 nm Y Y Y Y Y
FUEL AEROSOLS || Y N N N N
SINGLE-ELEM.,
THERMAL.:
TEMPERATURE Y Y Y Y Y
HEAT FLUX Y Y Y Y Y
MULTI-ELEM.
COMBINATIONS Y Y Y Y Y
Table A-3. FE/DE nuisance applications matrix for spot detectors
ENGINE EXHAUST, NATURAL CONSUMER
DETECTOR COOKING AEROSOLS PRODUCTS
EVALUATED GAS | PART. | HEAT | DUST | H,O [ GAS
GAS Y N N N N Y
PARTICULATE || N Y N Y Y N
THERMAL N N Y N N N
COMBINATION || Y Y Y Y Y Y
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Appendix B: Agenda
FIRE DETECTOR WORKSHOP III

December 4-5, 1997
Building and Fire Research Laboratory
National Institute of Standards and Technology
Gaithersburg, MD 20899

Thursday, December 4

Administration Building, Lecture Room A

8:30

9:00

9:10

9:15-10:45

10:45

11:00-12:30

12:30

1:30

2:00-3:30

3:30

3:45-5:00

Registration
Welcome, Jack Snell, Deputy Director BFRL, NIST

Introduction to the Workshop, William Grosshandler, Leader, Fire Sensing and
Extinguishment Group, NIST

False Alarms in Aircraft Cargo Area Fire Detection Systems
John O'Sullivan, British Airways
Scott Hammann, Boeing - Phantom Works
Matt Kolleck, Booz-Allen & Hamilton
David Blake, Federal Aviation Administration Technical Center

Break

Fire Detection in Critical Telecommunications Installations
Ron Marts, Bellcore
Miles Hanley, Bell Atlantic
Jeffrey Betz, AT&T
John Parssinen, Underwriters Laboratories

Lunch
William Grosshandler, Evaluating Fire Detection System Response to Nuisance Sources

Breakout Sessions
Aircraft Session A - Admin CR-B111 (Thomas Cleary, NIST)
Aircraft Session B - Bldg. 224, room B245 (David Blake, FAA)
Telecommunication Session A - Admin CR-B113 (Emil Braun, NIST)
Telecommunication Session B - Bldg. 226, room B224 (Richard Bukowski,
NIST)

Break

Continue Breakout Discussions
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Friday, December 5

8:00-9:00

Wrap-up Breakout Discussions (same room assignments)

Administration Building, Lecture Room A

9:00-9:20

9:20-9:40

9:40-10:30

10:30-10:45

10:45-11:05

11:05-11:25

11:25-12:15

12:15-12:30

12:30

Report from Aircraft Session A (Thomas Cleary, NIST)

Report from Aircraft Session B (David Blake, FAA)

Open discussion to build consensus on aircraft cargo area nuisance sources
Break

Report from Telcom Session A (Emil Braun, NIST)

Report from Telcom Session B (Richard Bukowski, NIST)

Open discussion to build consensus on telcom nuisance sources

Future actions

Close of workshop
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Appendix C

BREAKOUT SESSIONS

Aviation

A. Thomas Cleary, NIST
(Admin CR-B111)

Tony Dybicz, UTRS

James Gourley, Nat'l Railroad Passenger Corp.
Scott Hammann, Boeing - Phantom Works
Gary Hunter, NASA-Lewis

Richard Lukso, Securaplane

Vahid Motevalli, George Washington Univ.
John O'Sullivan, British Airways

Yudaya Sivathanu, Purdue Univ.

Ron Sparks, Walter Kidde Aerospace

B. Dave Blake, FAA Tech. Center
(Bldg. 224, room B245)

Matt Kolleck, Booz-Allen & Hamilton
Irv Ellner, Cerberus Pyrotronics
Robert Frantz, Airline Pilots Assoc.
Lawrence Langley, Vatell Corp.

James Milke, Univ. of Maryland

Brian Morris, Firelite/Notifier

Ed Niple, Aerodyne

Joe Oullette, Simplex Time Recorder
Glynn Rountree, Aerospace Ind. Assoc.
David Urban, NASA-Lewis
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Telecommunications

A. Emil Braun, NIST
(Admin CR-B111)

Jeffrey Betz, AT&T

Barry Cronk, Allendale Insurance
Artur Chernovsky, NIST

Jerry Gordon, GTE Wireless

Dan Gottuk, Hughes Assoc., Inc.
Ron Kirby, Simplex Time Recorder
Ron Marts, Bellcore

John Parssinen, Underwriters Laboratories
Mark Robin, Great Lakes Chem.
Lev Sadovnik, Waveband

Ralph E. Transue, The RJA Group
Samuel Wen, ADT

Henry Whitesel, US Navy

B. Richard Bukowski, NIST
(Bldg. 226, room 224)

Don Bales, DIS Assoc.

Jesse Denton, Zurich American

Miles Hanley, Bell Atlantic

Walter Jones, NIST

Larry Maruskin, US Fire Administration
Larry McKenna, Hughes Associates
Jim Qualey III, Simplex Time Recorder
Scott Vandame, Schrimer Engineering
Jim Wiemeyer, Pittway Systems Tech.
Bernard Worst, ADT

James R. York, Cerberus Pyrotronics
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Waveband (Washington Office)
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Suite 1240

Washington DC 20005
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FAX 202-682-0146

Don Bales

D.J.S. & Assoc.
3043 - 201st Place
Lynwood, 11 60411
708-418-1640

Jeffrey Betz

AT&T

4B16

20 Independence Blvd.
Warren, NJ 07059-6747
908-580-8983

FAX 908-580-6632

David Blake

FAA Technical Center
AAR-422

Atlantic City Airport, NJ 08405

Emil Braun

Bldg. 224, B356

NIST

Gaithersburg, MD 20899

Richard Bukowski
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NIST

Gaithersburg, MD 20899
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NIST
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