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THE BENEFITS OF FUEL TANK FOAM INSERTS AND NITROGEN
INERTING SYSTEMS FOR FUEL TANK FLAMMABILITY MITIGATION

To stay in the air, affected passenger aircraft
operators must comply with the Federal Aviation
Administration (FAA) Fuel Tank Flammability
Reduction (FTFR)_rule. You have two compliance
options: a flammability reduction means such as
nitrogen inerting or an ignition mitigation means
such as AerSafe.

FUEL TANK FOAM INSERTS

Limits the amount of available oxygen that can
support ignition of fuel vapors and prevents sparks
from initiating an explosion.

www.aersale.com

NITROGEN INERTING

Works by using nitrogen to displace oxygen in the
aircraft's fuel tank, otherwise known as nitrogen
purging. A low concentration of oxygen in the tank
helps to prevent explosions.



https://www.faa.gov/documentLibrary/media/Advisory_Circular/AC%20120-98A.pdf
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Executive Summary Ae%s)g"le(@

Fuel tank flammability mitigation is a critical aspect of ensuring aviation safety. Two
commonly employed methods for reducing flammability risks in fuel tanks are full tank foam
inserts and nitrogen inerting systems. This white paper aims to explore and compare the
benefits of these two approaches. We will assess their effectiveness in mitigating fuel tank
flammability, consider their cost implications, analyze their operational considerations, and
evaluate their environmental impact. By examining these factors, we can make informed
decisions regarding the optimal choice between full tank foam inserts and nitrogen inerting

systems for fuel tank flammability mitigation.

Introduction

Fuel tank flammability poses a significant risk in the
aviation industry. The development of effective
strategies to mitigate these risks is crucial for
ensuring the safety of aircraft and passengers.
Among the methods commonly utilized for fuel tank
flammability mitigation, two prominent approaches
are full tank foam inserts and nitrogen inerting
systems. This white paper seeks to provide an in-

depth analysis of these methods, highlighting their
respective benefits and drawbacks. AerSale FAA STC ST0O4203NY

Full Tank Foam Inserts

Full tank foam inserts involve the installation of
foam material within the fuel tanks. The foam helps
suppress flammable vapors, reducing the risk of
ignition and subsequent fire. Key benefits

associated with this approach include:

« Full Tank Flammability Mitigation:

Fuel Tank Flammability Mitigation: Full tank foam inserts provide an immediate and effective
method of reducing fuel tank flammability. The foam acts as a physical barrier, minimizing
the contact between fuel and ignition sources, thereby preventing the ignition of flammable
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e Reliability:
Foam inserts are a passive system, meaning they do not rely on active components

or power sources. Once installed, they offer continuous protection without the need

for additional maintenance or complex operational procedures.
e Cost Effectiveness:
Compared to nitrogen inerting systems, full tank foam inserts are generally more

affordable in terms of initial installation and long-term maintenance costs. The
simplicity of the foam insert design contributes to its cost-effectiveness.

Nitrogen Inerting Systems

Nitrogen inerting systems introduce nitrogen gas into the fuel tanks to displace
oxygen, reducing the oxygen concentration below the level necessary for
combustion. The benefits associated with nitrogen inerting systems include:

 Flammability Reduction:
Nitrogen inerting effectively reduces the flammability of fuel tank vapors by limiting
the oxygen concentration. This makes it difficult for a fire to ignite or sustain within
the tank.

o Adaptability:
Nitrogen inerting systems can be adjusted to maintain optimal oxygen levels based
on various factors, such as altitude and temperature. This adaptability enhances the
system's effectiveness across different flight conditions.

« Compatibility:

Nitrogen inerting systems are compatible with a wide range of aircraft models,

making them a viable option for both new and existing aircraft.
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Comparative Analysis

While both fuel tank flammability
mitigation solutions prevent
sparks from initiating an explosion.
To determine the optimal choice
between full tank foam inserts and
nitrogen inerting systems, it is
essential to consider various key

factors:

Effectiveness

Both methods are effective in reducing fuel tank flammability, but full tank foam inserts
provide a physical barrier to prevent ignition, while nitrogen inerting systems reduce
the oxygen concentration to inhibit combustion. The choice depends on specific

aircraft requirements and desired levels of risk mitigation.

Cost Implications

Full tank foam inserts are generally more cost-effective in terms of initial installation
and long-term maintenance. Nitrogen inerting systems require additional equipment,
such as nitrogen generators and an air separator module (ASM), which require ongoing
service and have shortened lifecycles. The additional equipment and maintenance

increases the overall cost.

Operational Considerations

Foam inserts require minimal operational adjustments, while nitrogen inerting systems
involve monitoring and adjusting nitrogen flow rates based on flight conditions and fuel
usage. Nitrogen inerting systems require additional training for maintence personnel to
ensure proper operaiton and montiroing of the nitrogen leve.ls.
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Both full tank foam inserts and nitrogen inerting systems offer effective
solutions for mitigating fuel tank flammability risks. The choice between the two
depends on a variety of factors, including the specific aircraft requirements,
budget considerations, operational preferences, and environmental concerns.

Full tank foam inserts provide immediate and reliable protection, offering a cost-
effective solution with minimal maintenance requirements. They act as a
physical barrier to prevent ignition and are suitable for aircraft where simplicity
and affordability are key factors.

Nitrogen inerting systems offer flexibility and adaptability, allowing for
adjustments based on flight conditions. They are compatible with various
aircraft models and provide a continuous reduction in oxygen concentration.
However, they involve significantly higher initial costs and ongoing maintenance

requirements.

In conclusion, the selection between full tank foam inserts and nitrogen inerting
systems should be based on a comprehensive evaluation of the specific
aircraft's needs, budgetary constraints, operational considerations, and
environmental priorities. Ultimately, while both approaches contribute
significantly to fuel tank flammability mitigation and enhance aviation safety,
foam.

For more information about AerSafe,

contact us at +1-305-764-3200 or aersafe@aersale.com




