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Fire Protection Fuselage — Cargo Smoke Detection System

Introduction

* Cargo compt. smoke warnings require to activate the fire
suppression system and to land the aircraft ASAP

* FAA investigations demonstrate that on N-registered
transport aircraft (25 years period / all a/c types)
» there was a not negligible rate of false cargo smoke warnings

» there are more smoke warnings than expected diversions
* Each emergency landing comprises additive risks eftc. .....

* False smoke warning are mainly caused by the freight or
specific environmental conditions within the cargo holds
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Background

- Diversions (all US reg. A/C’s 1974 — 1999)

Diversions Caused by Cargo Compartment False Smoke Alarms
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Reason for false cargo smoke warnings

Reason for False Warnings

* An early detection of an in-flight cargo compartment fire/smoke
IS mandatory to initiate the corrective action within an
appropriate time

* JAR/FAR 25.858 (a) requires
The detection system must provide a visual indication to the
flight crew within one minute after the start of the fire

* False Warning are mainly caused by the freight or specific
environmental conditions within the cargo holds

* With the 60 sec detection time requirement (FAR/JAR 25.858
(a) the system design is always a compromise between fast
detection and signal reliability
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Air Freight (Palette Loading) - Lower Deck Cargo Hold

e
A
.

- T
s, -

f
e d
k-

. &
- “w'z'
r

© AIRBUS DEUTSCHLAND GmbH. Al rights reserved. Confidential and proprietary document.

Multi Criteria Fire/Smoke Detector for Cargo Holds // ECYM2 - Ref. L2610PR0301202 - Issue 1 19 March 2003 Page 5 | AIRBUS |



Smoke Detector Installation Example - Lower Deck Cargo Hold

H
§
£
5
3
]
3
>
£
kel
I
2
&
°
2
§
k=l
Z
5
z
€
5
S
3
z
5
2
2
2
b=t
=
K4
z
5
€
&
o
3
I
o
12
E
p=)
w
=}
[%]
=1
2
x
<
©

Multi Criteria Fire/Smoke Detector for Cargo Holds / ECYM2 - Ref. L2610PR0301202 - Issue 1 19 March 2003 Page 6




Detection characteristics in relation to detection technology
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Conventional Smoke Detection — Principles and Performances

General Principle

The smoke density is optically measured and compared to a threshold value
for status determination, the measurements can be affected by Climatic or
other operational conditions

Nimatic conditicy

Generation of data Decision logic

» Detection threshold Status

5 Aerosol particles .
erosolp » Optical Measurement ) » Internal —
mn>|  of Smoke Density Compensation
functions
Aerating condib
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Conventional Smoke Detection — Principles and Performances

Performances

The sensitivity of conventional smoke detectors strongly depends on the type

of aerosol particles (for the same concentration)

Sensitivity
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Very low : : : : |
Smoldering Smoldering Open Open Deceptive Test case
Paper Textiles Plastics Liquids Phenomenon
Wood, ... Plastics, ... Fuel oils, ... Paper, .. Fog, Dust,
condensation, ...

For current systems, the smoke detectors have to be adjusted so as to early
detect the fire types for which their sensitivity is the lowest; making them also

more sensitive to environmental conditions

)
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General Principle

Aerosol density and type are evaluated, relevant environmental

conditions are determined and used in a multicriteria detection logic

Generation of data

Decision logic

Climatic conditions

l

Aerosol particles

l

Operating conditions

l

# Optical Measurement
of smoke Density

» Information on the
type of aerosol

» Evaluation of
environmental
conditions

—

» Multicriteria logic
» Dynamic criterion

» Internal and external
Compensation
functions

Status

Principles are specifically developed and adapted to aircraft fire
and non fire situations
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MultiCriteria Smoke Detection — Principles and Performances

Performances

» Balanced response to all type of fires.

+ High immunity to fog and condensation.

» Suppression of deceptive phenomenon according to new algorithm.
* Redundant measurement
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Outlook / Conclusion

The use of MultiCriteria Fire/Smoke Detectors within cargo
compartments

» will enhance false alarm immunity

» could provide a more sensitive fire/smoke detection

» may need specific to type test methods on aircraft level
» requires early involvement of airworthiness authorities
» needs carefully developed & verified algorithms

Airbus has decided to use
MultiCriteria Fire/Smoke Detectors in A380 cargo holds

)
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Appendix:

- EXAMPLE 1 - OPEN WOOD FIRE

Test description Test rig dimensions = Wide body Aircraft cargo compartment
A flaming wood fire is ignited. Alarm status of smoke detector
and multi criteria fire detector are reported.
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——— Smoke density (raw data) ———  Alarm status

(multi criteria smoke detector)

Alarm threshold = 3 %/m

T 7 7 (conventional smoke detector) ——— Alarm status
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Appendix:

- EXAMPLE 2 - DUST TEST

Test description Composite dust is blown at the vicinity of the
detectors. Alarm status of smoke detector and multi
criteria fire detector are reported.
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——— Smoke density (raw data) ———  Alarm status

(multi criteria smoke detector)

— — _ Alarm threshold = 3 %/m Al tat
(conventional smoke detector) arm status
(conventional smoke detector)
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Appendix:

- EXAMPLE 3 -WATER VAPOR + LIQUID FIRE

Test description A dense water steam is first generated at the vicinity of the
detectors, after few minutes a small heptane fire (& ,,, = 30 cm)
is ignited. Alarm status of smoke detector and multi criteria fire
detector are reported.
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——— Smoke density (raw data) ——— Alarm status

(multi criteria smoke detector)

— — _ Alarm threshold = 3 %/m Al tat
(conventional smoke detector) arm status
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sind das alleinige Eigentum von AIRBUS DEUTSCHLAND
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Offenlegung seines Inhalts begriinden keine Rechte am
geistigen Eigentum. Dieses Dokument darf ohne die
ausdriickliche  schriftliche  Genehmigung von AIRBUS
DEUTSCHLAND GmbH nicht vervielféltigt oder einem Dritten
gegendtiber enthlillt werden. Dieses Dokument und sein Inhalt
dirfen nur zu bestimmungsgeméllen Zwecken verwendet
werden.

Die in diesem Dokument gemachten Aussagen stellen kein
Angebot dar. Sie wurden auf der Grundlage der aufgefiihrten
Annahmen und in gutem Glauben gemacht. Wenn die
zugehérigen Begriindungen fiir diese Aussagen nicht
angegeben sind, ist AIRBUS DEUTSCHLAND GmbH gern
bereit, deren Grundlage zu erldutern.

%y

AIRBUS

AN EADS JOINT COMPANY
WITH BAE SYSTEMS

Multi Criteria Fire/Smoke Detector for Cargo Holds // ECYM2 - Ref. L2610PR0301202 - Issue 1

19 March 2003

Page 16



