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Fire Protection in Aviation

Abstract
Fatalities on passenger aircraft have several reasons and occur with different numbers. Fire and smoke on board is not 
the worst in this comparison, but it deserves attention. Aircraft are designed with multiple redundancies, but undetected 
manufacturing defects or inadequate maintenance can still be catastrophic. Sorting with respect to flight phase, we have 
in-flight fires that need to be taken care of by an aircraft system itself. The system is called "Fire Protection" (ATA 26). A 
fire on the aircraft while it is on the ramp as well as a post-crash fire is taken care of by Aircraft Rescue and Firefighting 
(ARFF) located at the airport. In-flight fires can be hidden fires (electric circuit), visible fires in the cabin, or from the 
engine or Auxiliary Power Unit (APU) – a gas turbine in the tail of the aircraft that provides electric power and 
compressed air. Protection against fire and smoke on board is by prevention, slow growth policy (flame-retardants), 
detection, and extinguishing. Certification rules on fire protection are in place that regulate the design of the aircraft. 
Rules are from certification authorities (EASA, FAA, ...) and in addition from aircraft manufacturers (Airbus with its 
ABD0031). Certification rules on fire protection are revisited regularly and have been written more stringent, but ways to 
improve safety still exist. As often, a compromise between safety and economics must be found. EASA CS-25.803 
"Emergency Evacuation" demands that an aircraft can be evacuated under simulated emergency conditions (doors on 
one side are closed, ...) within 90 seconds. This is a good but arbitrary standard. Its validity can be challenged, when 
looking at evacuation with fire and smoke and with other combinations of doors in use. Many emergency landings took 
place with smoke on board, where it turned out later that the smoke was not from a fire, but from engine oil transported 
into the cabin and cockpit by means of so-called bleed air from the engines. The problem is a fundamentally wrong 
design principle applied for the environmental control system (ECS) of all present passenger aircraft (except for the 
Boeing 787). It is wrong to use (unfiltered) compressed air from the engine (bleed air). Instead outside air must be 
compressed in dedicated compressors using air from a separate inlet. Smoke and fumes from the engine (or APU) does 
not require to land As Soon As Possible (LASAP) as in case of a fire. Nevertheless, pyrolyzed engine oil (and hydraulic 
fluid) is toxic and has caused crew and passengers to get acutely and chronically ill.
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Fatalities on Passenger Aircraft
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1. Terrorism/Hijacking

• Why it ranks high: A few large-scale acts—particularly the events of September 11, 2001—caused extremely high casualties in a 

single day, overshadowing most other individual accidents.  

• Key points: Though rare, deliberate sabotage or hijacking can result in catastrophic loss of life.  

2. Pilot Error and Loss of Control

• Why it ranks high: Over the decades, human factors—including misjudgments, fatigue, poor decision-making, and inadequate 

response to emergencies—have been among the most persistent causes of accidents.  

• Key points: Ongoing improvements in training and cockpit automation help reduce such errors, but human oversight remains critical.  

3. Controlled Flight Into Terrain (CFIT)

• Why it ranks high: CFIT accidents occur when a fully functional aircraft is unintentionally flown into the ground, water, or obstacles.  

• Key points: Often stems from navigation errors, poor visibility, or breakdowns in pilot–controller communication.  

4. Mechanical or Structural Failures

• Why it ranks high: Failures in critical systems—engines, hydraulics, airframes—have led to major accidents over the history of 

aviation.  

• Key points: Aircraft are designed with multiple redundancies, but undetected manufacturing defects or inadequate maintenance can 

still be catastrophic.  

5. Adverse Weather Conditions  

• Why it ranks high: Weather-related accidents can involve wind shear, icing, heavy storms, or turbulence.  

• Key points: Modern forecasting and onboard weather radar have reduced these risks, but sudden phenomena (e.g., microbursts) still 

pose hazards.

Fatalities on Passenger Aircraft
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6.  Fire/Smoke Onboard (In-Flight, On the Ramp, or Post-Crash)

• Why it matters: In-flight fires or smoke can rapidly disable critical systems, fill the cabin with toxic fumes, or incapacitate the crew. 

Even if an aircraft lands safely, smoke and flames can hamper evacuation.  

• Examples:

o In-flight electrical fires (e.g., Swissair Flight 111)  

o Cargo fires (e.g., ValuJet Flight 592)  

o Post-crash fires that spread quickly, making escape more difficult (e.g., Saudia Flight 163)  

7. Runway Incidents (Excursions/Collisions)

• Why it ranks here: Takeoffs and landings are high-risk phases of flight; runway overruns, undershoots, and collisions have led to 

numerous fatalities.  

• Key points: The deadliest accident in aviation history (Tenerife, 1977) was a runway collision. Improved runway safety areas, better 

airport lighting, and advanced alerting systems aim to reduce these incidents.  

Key points:

• Aircraft are designed with multiple redundancies, but undetected manufacturing defects or inadequate maintenance can still be 

catastrophic.

• Fire/Smoke does not cause highest number of fatalities, nevertheless it is important enough to get into the topic

Fatalities on Passenger Aircraft

https://en.wikipedia.org/wiki/Swissair_Flight_111
https://en.wikipedia.org/wiki/ValuJet_Flight_592
https://en.wikipedia.org/wiki/Saudia_Flight_163
https://en.wikipedia.org/wiki/Tenerife_airport_disaster
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Important Notes

• Overlap of causes: Many fatal accidents stem from a chain of errors or failures rather than a 

single cause. For example, a mechanical issue might lead to an in-flight fire, which in turn 

overwhelms the crew and results in a crash.  

• Statistical variability: The relative ranking can change based on time and location and 

whether you classify terrorism and sabotage separately from “typical” operational causes.  

• Continuous improvements: Aviation safety has significantly advanced in all these areas, 

making accidents increasingly rare despite growing air traffic.

Fatalities on Passenger Aircraft
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Aircraft Fire & Smoke: Background



Tagung und Fortbildung Brandschutz

Rilano, Hamburg-Finkenwerder, Germany

Dieter Scholz:

Fire Protection in Aviation
06.03.2025, Slide 9

Aircraft Design and Systems Group (AERO)

Flight Phase, Type, Protection

• Flight phase:

• ramp fire   => Aircraft Rescue and Firefighting (ARFF)

• in-flight fire  => Aircraft System: Fire Protection (ATA 26)

• post-crash fire  => Aircraft Rescue and Firefighting (ARFF)

• Type of fire (in-flight):

• engine fire or APU fire => remote extinguishing

• hidden fire (e.g. electric circuit) => circuit deactivation

• cabin fire   => handled by cabin crew (fire extinguisher, smoke hood)

• Protection against fire and smoke on board:

• prevention

• slow growth: flame-retardants (FR)

• detection

• extinguishing

Aircraft Fire & Smoke: Background

https://en.wikipedia.org/wiki/Aircraft_rescue_and_firefighting
https://en.wikipedia.org/wiki/Aircraft_rescue_and_firefighting
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Reasons for Fire & Smoke

• Electrical System Failures
 Faulty Wiring or Components. Malfunctioning Devices.

• Galley Equipment Malfunctions

 Overheated Appliances. Spilled Fluids.

• Lithium-Ion Battery Incidents

 Thermal Runaway. Faulty Battery Management.

• Smoking Materials or Misuse of Electronic Cigarettes

 Unauthorized Smoking. Improper Disposal.

• Storage of Flammable Materials

 Improperly Secured Items. Chemical Exposure.

• Maintenance or Design Issues

 Component Degradation. Systemic Design Vulnerabilities.

Safety Measures

Airlines and regulatory bodies (like the FAA and EASA) rigorously enforce maintenance protocols, perform regular 

inspections, and equip aircraft with early detection and suppression systems to minimize these risks. Crew training also 

plays a crucial role in managing such events should they occur. Each of these factors is taken very seriously in the design 

and operation of modern aircraft to ensure passenger safety.

Aircraft Fire & Smoke: Background
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Chemicals / Flame-Retardants
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Off-gassing from Cabin Material / Delay in Fire and Smoke Generation

Plastics cabin material can produce Volatile Organic Compounds (VOC). VOC are set

free from plastic cabin material due to off-gassing of plasticizers and solvents. 

Furthermore, fibrous cabin material contains flame-retardants (FRs) that can be 

present in dust in the cabin air or in dust settled in the carpet or in seat pockets. Dust is 

Particulate Matter (PM). VOC and PM can reach and interfere with the human body. 

Here are the details about flame-retardants (FRs) used in fibrous cabin material 

(Uddin 2016). A cabin fire can be detected by passengers and the crew. It can be 

contained by the crew using hand fire extinguishers. FR fibrous materials resist the 

initiation of fire and can cause a delay in the fire and smoke generation. In an 

airborne fire, this delay may be decisive for a successful aircraft descent, landing, and 

cabin evacuation.

UDDIN, Faheem, 2016. Flame-Retardant Fibrous Materials in an Aircraft. In: Journal of Industrial Textiles, vol. 45, no. 5, pp. 1128-1169.

 Available from: https:/doi.org/10.1177/1528083714540700

 Archived at: https://perma.cc/Q7T8-UAD9

Chemicals / Flame-Retardants

https://doi.org/10.1177/1528083714540700
https://perma.cc/Q7T8-UAD9
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Fibrous materials used in aircraft production are: 

• acoustic and thermal insulation,

• ducting, electric wire insulation,

• emergency slides,

• floor panels, floor covering (carpeting),

• side walls, partitions, ceiling, passenger service units,

• seat cushions and upholstery.

These are the components with the largest mass fractions. More components exist. In 

total, a passenger aircraft can have between 3 tons and 9 tons of such combustible

materials plus carry-on baggage. The combustion of this would produce an enormous 

amount of heat. Desired properties of fibrous materials are flame retardancy, high 

strength, low mass, thermal stability, chemical and corrosion resistance.

Classically, halogenated flame-retardants were in use, specifically brominated FRs (BFRs) 

as polybrominated diphenyl ethers (PBDEs) with three commercial products: pentaBDE, 

octaBDE, and decaBDE. Halogenated FRs reduce the flammability of burning material by 

decomposing and producing non-flammable gases. All commercially relevant PBDEs have

been marked for elimination under the Stockholm Convention for their toxicity and 

persistence in nature. 

https://en.wikipedia.org/wiki/Stockholm_Convention_on_Persistent_Organic_Pollutants
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The ingestion of dust accounts for most of human exposure. Due to the long life of 

passenger aircraft, PBDEs will be around in older aircraft for decades to come. Natural

FR fibers exist. Wool and cotton need to be blended with other materials to reach

required properties. The cotton/nylon blend is one example. Novel brominated FRs 

(NBFRs) are a substitute. FR chemicals are not named in the certification rules, but the 

rules demand stringent fire test procedure that cannot be met unless FRs are applied. 

These are the paragraphs: EASA CS-25, Subpart D – Design and Construction, Fire

Protection, CS-25.851 to CS 25.869 and Appendices to CS-25, Appendix F, Part I – Test 

Criteria and Procedures.
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Certification Rules
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https://www.easa.europa.eu/en/document-library/certification-specifications/cs-25-amendment-27

https://www.easa.europa.eu/en/document-library/certification-specifications/cs-25-amendment-27
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https://www.easa.europa.eu/en/document-library/easy-access-rules/online-publications/easy-access-rules-large-aeroplanes-cs-25

https://www.easa.europa.eu/en/document-library/easy-access-rules/online-publications/easy-access-rules-large-aeroplanes-cs-25
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https://www.easa.europa.eu/en/document-library/easy-access-rules/online-publications/easy-access-rules-large-aeroplanes-cs-25?page=68

https://www.easa.europa.eu/en/document-library/easy-access-rules/online-publications/easy-access-rules-large-aeroplanes-cs-25?page=68
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https://www.fire.tc.faa.gov/pdf/25-853.pdf

https://www.fire.tc.faa.gov/pdf/25-853.pdf
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Airbus ABD0031
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not online
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Aircraft Fire Protection (ATA 26)
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http://handbuch.ProfScholz.de

https://doi.org/10.3139/9783446436046.007

Kapitel 7

http://handbuch.profscholz.de/
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https://www.fzt.haw-hamburg.de/pers/Scholz/paper/Bericht_1-06.pdf

https://www.fzt.haw-hamburg.de/pers/Scholz/materialFSs/Skript2.html

https://www.fzt.haw-hamburg.de/pers/Scholz/paper/Bericht_1-06.pdf
https://www.fzt.haw-hamburg.de/pers/Scholz/materialFSs/Skript2.html
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Fire Protection (ATA 26)

Definition

Those fixed and portable units and components which detect and indicate fire or 

smoke and store and distribute fire extinguishing agent to all protected areas of 

the aircraft; including bottles, valves, tubing, etc.

Source, original:

ATA, 1999. Manufacturers' Technical Data (ATA Spec 100). Washington, D.C., USA: Air Transport 

Association of America (ATA).

Source, today:

A4A, 2023. iSpec 2200 Extract: ATA Standard Numbering System. Washington D.C, USA: Airlines for 

America (A4A).

Available from: https://bit.ly/3PkrpMF (purchase information)

Archived at:  https://perma.cc/T9ZX-S3SJ

https://bit.ly/3PkrpMF
https://perma.cc/T9ZX-S3SJ
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Example

Airbus A321

https://en.wikipedia.org/wiki/Airbus_A321
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Source: https://safetyfirst.airbus.com/do-not-wait-to-apply-the-engine-fire-procedure

https://safetyfirst.airbus.com/do-not-wait-to-apply-the-engine-fire-procedure
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There are two types of engine fire: an engine fire (nacelle fire) and tailpipe fire (internal fire). Both types of fire affect the core 

but must be treated differently.

An engine fire (nacelle fire) affects the external part of the engine core but is contained within the engine nacelle. This type 

of fire can occur on ground or in flight and is usually caused by a malfunction or rupture of a component or pipe, which 

contains flammable liquids (high-pressure fuel, oil, hydraulic fluid). When these liquids come into contact with hot surfaces on 

the engine case, such as the high-pressure compressor, combustor, or turbine, they can self-ignite and cause a fire. This type 

of engine fire can also be caused by rupture of a part of the engine core causing damage to components and pipes, which 

can lead to a fire.

Source: https://safetyfirst.airbus.com/do-not-wait-to-apply-the-engine-fire-procedure

https://safetyfirst.airbus.com/do-not-wait-to-apply-the-engine-fire-procedure
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A tailpipe fire (internal fire) occurs inside the engine core. This type of fire will only occur during the engine start or 

shutdown sequence. A tailpipe fire occurs when the engine rotates at a very low speed and residual fuel is present in the 

combustion chamber or turbine area, or if there is an oil leak in the tailpipe of the engine. The risk of tailpipe fire is higher in 

the case of a second engine start attempt, because residual fuel may remain in the engine after the first attempted engine 

start.
 

The fire detection system does not detect tailpipe fires, because they occur inside the hot sections of the engine core, and 

therefore, are outside of the fire detection zone. Flight crews can detect tailpipe fires by observing any abnormal increase in 

Exhaust Gas Temperature (EGT) during the engine start sequence or if the EGT does not decrease after engine shutdown. 

Ground crew, cabin crew, or air traffic controllers may also observe a tailpipe fire and must inform the flight crew.
 

In the case of a tailpipe fire, the flight crew must apply the ENGINE TAILPIPE FIRE abnormal procedure from the QRH. This 

will ventilate the engine, and the airflow will extinguish the fire and remove any residual fuel or vapor from the engine.
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Example of engine fire detection system on an A320 aircraft with CFM engines.

Source: https://safetyfirst.airbus.com/do-not-wait-to-apply-the-engine-fire-procedure

https://safetyfirst.airbus.com/do-not-wait-to-apply-the-engine-fire-procedure
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Critical Views: RAeS FOG

https://doi.org/10.5281/zenodo.5596659

https://doi.org/10.5281/zenodo.5596659
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https://www.aerosociety.com/media/8534/emergency-evacuation-of-commercial-passenger-aeroplanes-paper.pdf

https://www.aerosociety.com/media/9215/safita_part-1_v5.pdf

https://www.aerosociety.com/media/8534/emergency-evacuation-of-commercial-passenger-aeroplanes-paper.pdf
https://www.aerosociety.com/media/9215/safita_part-1_v5.pdf
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Aircraft Fire and Evacuation Simulation

Prof. Edwin Galea,

Director, Fire Safety Engineering

Group, University of Greenwich

https://doi.org/10.5281/zenodo.10730716

https://doi.org/10.5281/zenodo.10730716
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Evacuation Test, Airbus A380, 26.03.2006

https://youtu.be/d8sADF8ca-k

https://youtu.be/G_8hbsWKoOU

EASA CS-25.803 Emergency Evacuation 

(a) Each crew and passenger area must have emergency means to allow rapid evacuation in crash landings, with the 

landing gear extended as well as with the landing gear retracted, considering the possibility of the aeroplane being on 

fire. 

(b) Reserved. 

(c) For aeroplanes having a seating capacity of more than 44 passengers, it must be shown that the maximum seating 

capacity, including the number of crew members required by the operating rules for which certification is requested, 

can be evacuated from the aeroplane to the ground under simulated emergency conditions within 90 seconds. 

Compliance with this requirement must be shown by actual demonstration using the test criteria outlined in Appendix J 

of this CS-25 unless the Agency find that a combination of analysis and testing will provide data equivalent to that 

which would be obtained by actual demonstration. 

https://youtu.be/d8sADF8ca-k
https://youtu.be/G_8hbsWKoOU
https://www.easa.europa.eu/en/document-library/easy-access-rules/online-publications/easy-access-rules-large-aeroplanes-cs-25?page=69#_DxCrossRefBm548991616
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https://www.fzt.haw-hamburg.de/pers/Scholz/dglr/hh/report_2014_10_16_Fire_and_Evacuation.pdf

https://www.fzt.haw-hamburg.de/pers/Scholz/dglr/hh/report_2014_10_16_Fire_and_Evacuation.pdf
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Fume Events / 

Cabin Air Contamination Events 

(CACE)

http://CabinAir.ProfScholz.de

http://cabinair.profscholz.de/
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https://www.fzt.haw-hamburg.de/pers/Scholz/AircraftCabinAirContamination_Flyer.pdf

https://www.amazon.de/dp/3446482059

https://d-nb.info/132870338X

https://www.fzt.haw-hamburg.de/pers/Scholz/AircraftCabinAirContamination_Flyer.pdf
https://www.amazon.de/dp/3446482059
https://d-nb.info/132870338X
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Engine Bearings and Bleed Air

From the Jet Engine into the Cabin

Based on P&W 2014
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Lubrication and Sealing of Engine Bearings

Based on Exxon 2017

Normal operation of 

engine seals:

1. The "drain" 

discharges oil.

2. The "dry cavity" 

contains oil.

3. Air and oil leak from 

bearings into the 

bleed air.

=> Engines leak small 

amounts of oil by 

design!

From the Jet Engine into the Cabin
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engine bleed airengine bleed air

HEPA FilterHEPA Filter

RecirculationRecirculation

50% of air via outflow valve

50%

100%

50%

50%

Airbus A320

From the Jet Engine into the Cabin

Air Conditioning System
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Distribution of Fluids

Engine Oil

Hydraulic Fluid

Deicing Fluid

Fuel
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Contaminants and Their Routes Into the Cabin

Distribution of Fluids
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Distribution of

Engine Oil
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The Route of Engine Oil Into the Cabin

Distribution of Engine Oil
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Cabin Air Contamination Event Due to Engine Oil After Technical Fault

Top: 2010-09-17, US Airways US-432, Boeing 757-200. Bottom: 2018-12-10, Indigo flight 6E-237, Airbus A320neo.

Distribution of Engine Oil
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Engine Oil in the Potable Water

Potable water contaminated by bleed air on 

an Airbus A320. The last water extracted 

from the tank before it is empty is black, 

probably from engine oil residue.

Picture source:

Video: https://youtu.be/dlPOeudTTCI.

The video explained:

https://purl.org/CabinAir/WaterContamination.

Distribution of Engine Oil
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Engine Oil Colors Bleed Air Duct Brown

Fan air and bleed air ducts at the interface between engine and 

wing on an Airbus A320. The brown stain in the bleed air duct 

appears to be engine oil residue. In comparison, the fan air duct 

is clean. Air temperature in the bleed air duct about 400 °C.

Airbus A320 FCOM

cut at engine      removal

Distribution of Engine Oil
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Engine Oil Colors Bleed Air Duct Black

Bleed air duct of a Boeing 737 with black oil residue inside. Air temperature of about 200 °C.
Picture source: Video: https://vimeo.com/groups/617439/videos/345959025

Distribution of Engine Oil
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The Airbus A320 water extractor 

(Airbus 1999), is a part of the air 

conditioning pack. The inlet of the 

water extractor is covered with 

black oily residue.

Engine Oil Residue Accumulates in Water Extractor

Distribution of Engine Oil
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Engine Oil Colors Cabin Air Duct Black

Airbus A320 air conditioning air 

distribution duct in the cabin. 

The inside is black from 

contaminated bleed air.

Distribution of Engine Oil
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Engine Oil Colors Cabin Air Duct Black

Left: A unused duct supplied new.

Right: A ducts that had been installed downstream of the environmental control system air 

conditioning packs on a BAe 146 passenger aircraft after 26061 flight hours (CAA 2004).

Distribution of Engine Oil



Tagung und Fortbildung Brandschutz

Rilano, Hamburg-Finkenwerder, Germany

Dieter Scholz:

Fire Protection in Aviation
06.03.2025, Slide 82

Aircraft Design and Systems Group (AERO)

Flow Limiter in Air Conditioning Ducts

Flow limiter clogged from 

pyrolysed engine oil in ducts of 

the air conditioning system of 

Boeing 757 aircraft with Rolls-

Royce RB211-535E4 engines 

operated by Icelandair 

(Hansen 2019) compared to a 

clean flow limiter (top).

Distribution of Engine Oil
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Engine Oil Colors Riser Ducts Black

Riser ducts and lower cabin air outlet 

on an Airbus A320 aircraft. The red 

line close to the cabin floor shows, 

where the duct was separated and 

opened. It is black inside from 

engine oil residue.

Video:

https://bit.ly/2YXcL3a

Distribution of Engine Oil
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Black Residue Settles on the Overhead Bin's Surfaces

Left: Cleaning on top of the overhead bins of an Airbus A320 brings to light dirt that is 

clearly more than dust. The black residue known from the ducts settles also on the bin 

surface. Picture source: Video: https://youtu.be/uQfA_DiMBS8

Right: Airbus A320 cabin cross section with the upper cabin air outlet releasing potentially 

contaminated air on top of the overhead bins (Airbus 1999).

Distribution of Engine Oil
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Smoke Warning from Cargo Compartment,

but

No Fault Found

(NFF)

https://purl.org/aero/PR2023-07-06

https://www.fzt.haw-hamburg.de/pers/Scholz/Aero/AERO_PR_A321-Kabinenluftkontamination/AERO_PR_A321-Kabinenluftkontamination_23-07-06.html

https://purl.org/aero/PR2023-07-06
https://www.fzt.haw-hamburg.de/pers/Scholz/Aero/AERO_PR_A321-Kabinenluftkontamination/AERO_PR_A321-Kabinenluftkontamination_23-07-06.html
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Cabin Air Contamination, but No Fault Found (NFF)

6 July 2023, Flight TK1668: Air Turnback of an Airbus A321 to Hamburg (HAM) 
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Top:2019-08-22, Hawaiian Airlines HA47, A321neo. Bottom: 2019-08-05, British Airways BA-422, Airbus A321.

Cabin Air Contamination Event Due to Engine Oil After Technical Fault

Other Examples:
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QeCout(side) Qe C

S

 

dt

dC
VCQCQS eoute =−+

S: source strength in kg/s 

Qe: effective air flow rate for ventilation in m³/s 

C: concentration of CO2 or any other substance in kg/m³ in the room 

Cout: concentration of CO2 or any other substance in kg/m³ outside of the room 

V: volume of the room 

SCHOLZ, Dieter, 2020.

Aircraft Cabin Ventilation Theory,

Memo.

Hamburg University of Applied Sciences.

https://doi.org/10.31224/osf.io/ac6p8

Ventilation Equation

Cabin Air Contamination, but No Fault Found (NFF)



Tagung und Fortbildung Brandschutz

Rilano, Hamburg-Finkenwerder, Germany

Dieter Scholz:

Fire Protection in Aviation
06.03.2025, Slide 89

Aircraft Design and Systems Group (AERO)

Cabin Air Contamination – Time History

Assumed concentration of a contaminant (e.g. engine oil) in cabin air. Strong 

contamination could be present as visible smoke. The concentration increases over 10 

minutes with constant source strength of the contaminant. After this, it is assumed that no 

contaminant enters the cabin anymore. Cabin ventilation washes the contaminant out. After 

another 10 to 15 minutes hardly any contamination is left in the cabin air.

Cabin Air Contamination, but No Fault Found (NFF)
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Instead of the A321-231, TC-JRR, here is a picture of the largely identical A321-231,TC-JRL

from Turkish Airlines / Star Alliance in Düsseldorf (Photo: Marvin Mutz, CC BY-SA, Link)

Cabin Air Contamination – Airbus A321

Cabin Air Contamination, but No Fault Found (NFF)

https://commons.wikimedia.org/wiki/File:TC-JRL_Airbus_A321-200_Turkish_Airlines_Star_Alliance_DUS_2018-09-01_(3a)_(30624497458).jpg
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The Airbus A321 was met by dozens of rescue vehicles, when on 6 July 2023 flight TK1668 returned to Hamburg (HAM) 

due to a smoke warning from the cargo compartment. No fault was found (NFF).

Picture source: Courtesy of and © by Blaulicht-News.de.

• The problem is a fundamentally wrong design principle applied for the environmental control system (ECS) 

of all present passenger aircraft (except for the Boeing 787).

• It is wrong to use (unfiltered) compressed air from the engine (so called bleed air).

• Instead outside air must be compressed in dedicated compressors using air from a separate inlet.

Aircraft Rescue and Firefighting (ARFF) – 

Within Less than 20 Minutes the Airport Is Well Prepared

to Meet a Landing Aircraft with Possible In-Flight Fire

Cabin Air Contamination, but No Fault Found (NFF)
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Contact

info@ProfScholz.de

http://www.ProfScholz.de

http://CabinAir.ProfScholz.de

Fire Protection in Aviation

http://www.profscholz.de/
http://cabinair.profscholz.de/
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Quote this document:

SCHOLZ, Dieter, 2025. Fire Protection in Aviation. In: Tagung und Fortbildung Brandschutz

(Rilano, Hamburg-Finkenwerder, Germany, 06./07. März 2025).

Available from: https://doi.org/10.48441/4427.2348

Tagung und Fortbildung Brandschutz

Meding-Brandschutz, Bad Salzuflen, Germany

https://meding-brandschutz.de

Tagung und Fortbildung Brandschutz, 06./07. März 2025
https://web.archive.org/web/20250308164853/https://meding-brandschutz.de/Schulungen/Fordbildung-fuer-Brandschutzbeauftragte/

Elaya Hotel Hamburg Finkenwerder, Rilano Group GmbH

https://www.elaya-hotels.com/hamburg-finkenwerder

See also:

SCHOLZ, Dieter, 2018. Technical Solutions to the Problem of Contaminated Cabin Air.

In: German Aerospace Congress (Friedrichshafen, Germany, 04 – 06 September 2018). Presentation No. 0270. 
Available from: https://doi.org/10.5281/zenodo.4072745

https://meding-brandschutz.de/
https://web.archive.org/web/20250308164853/https:/meding-brandschutz.de/Schulungen/Fordbildung-fuer-Brandschutzbeauftragte/
https://www.elaya-hotels.com/hamburg-finkenwerder
https://doi.org/10.5281/zenodo.4072745
https://doi.org/10.48441/4427.2348
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