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»EASA Disclaimer

European Union Aviation Safety Agency

The content of this presentation is for information purposes only. All information provided is of a general nature only and is not intended to
address the circumstances of any particular project, individual or entity. Any time there is a conflict or discrepancy between the information
provided in this presentation and information in an official regulation or EASA document, the latter prevails.

Despite every effort to ensure the accuracy of the information provided, it may contain occasional inadvertent inaccuracies or typographical
errors. Any error brought to our attention (vtol@easa.europa.eu) will be promptly corrected. In no event shall EASA be liable for any
incidental or consequential damages, even if EASA has been informed of the possibility thereof.

The content may be subject to changes at any time without prior notice. To the maximum extent permitted by law, EASA is not liable
(whether in contract, negligence or otherwise) for any loss or damage arising from the use of these materials. The information contained in
this presentation should not be construed as legal advice.

All presentation material and other information provided by or on behalf of EASA are furnished on an "as-is" basis, without warranty of any
kind, whether express, implied, statutory or otherwise especially as to its quality, reliability, currency, accuracy or fitness for purpose.

Ownership of all copyright and other intellectual property rights contained within the EASA presentation material, including any
documentation, data, technical information and know-how provided as part of the presentation, remain vested in EASA. Reproduction is
authorised, provided the source is acknowledged, except where otherwise stated. All logos, copyrights, trademarks and registered
trademarks in these presentations are the property of their respective owners.
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Fire condition
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— Fire scenario
- Requirement
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Fire condition — History

— Loads under fire not uniformly and consistently considered for
certification

—> Managed by numerous CRIs, IPs
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Fire condition

Land

Strategy.
~=-22 jsolation
fireproof materia
Demonstration

Fire scenario
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Rotorcraft Structures Workshop 18-19 February 2025




Fire condition — Requirement

CS 29.861 Fire protection of structure, controls, and other parts

Each part of the structure, controls, and the rotor mechanism, and other parts essential to controlled
landing and (for Category A) flight that would be affected by powerplant fires must be isolated under
CS 29. 1191, or must be:

(a) For Category A rotorcratft, fire-proof (15’); and

(b) For Category B rotorcratft, fire-proof or protected so that they can perform their essential functions
for at least 5 minutes under any foreseeable powerplant fire conditions.

CS 27.861 Fire protection of structure, controls, and other parts

Each part of the structure, controls, rotor mechanism, and other parts essential to a controlled
landing that would be affected by powerplant fires must be

« fireproof (15’) or
« protected so they can perform their essential functions for at least 5 minutes under any
foreseeable powerplant fire conditions (AC 27.861 (b). Procedures. time necessary...)
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Fire condition — Requirement & Guidance

AC 27/29.861 Fire protection of structure

(b)(3)(1) / (b)(4) (i) time necessary to complete an emergency descent and to land (total
time interval to be not less than 5 minutes).

AC 20-135 Powerplant Installation and Propulsion System Component Fire Protection
Test Methods, Standards, and Criteria

AC33.17-1A Engine Fire Protection
CS-Definition

* Fireproof 15’
 Fire Resistance 5’
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Fire condition (CS 27 & cat B) Strategy (AC 27.571).

* |solation
 Material selection.

« Demonstration
1
Fireproof

Time necessary to
« complete an emergency descent
* land from the max operatlng altltude
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Fire condition (CS 29 & Cat A)

OEl condition
Fireproof
I
Fire resistant '
AC 29-2C 1203 (b)(4)(i) indicates: the detector 5’ 15’

system should indicatefire within 15s after ignition

Fire
Max time _ _
e to detect CS 29.861 Fire protection of
e to confirm structure, controls, and other parts

* to take decision, (a) For Category A rotorcraft, fire-proof

 toinitiate fire procedure e
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Loads under fire CM-S-015 (History)

Fire scenario defined but loads under fire condition not well
addressed

— 2020 CM applicableto CS 29 & 27 Cat A
— 2021 Public consultation - |
> 2022 SAE A-22 e o et e st e,

Notification of a Proposal to issue a
Certification Memorandum

demonstration
% EASA FAA I ( :( :A EASA Proposed CM No.: CM—5-015 Issue 01 issued 07 July 2021
Regulatory requirements: CS 29.861, 29.1181, 27/29.1183, 29.1191, 29.1193, 27/29.1194

9 2 O 2 4 ‘ O n Ve r e n C e EASA Certification Memoranda clarify the European Aviation Safety Agency’s general course of action an
specific certification items. They are intended to provide guidance on a particular subject and, as non-binding

material, may provide complementary information and guidance for compliance demonstration with current

standards. Certification Memoranda are provided for information purposes only and must not be

“ ° ” misconstrued as formally adopted Acceptable Means of Compliance (AMC) or as Guidance Material (GM).
Certification Memeranda are not intended to introduce new certification requirements or to modify existing
certification reguirements and do not constitute any legal obligation.

EASA Certification Memoranda are living documents into which either additional criteria or additional issues
«an be incorporated as soon as a need is identified by EASA.
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Loads under fire CM-S-015
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Temperature under fire Material Characteristics Vs temperature

Temperature: inside the fire zone & adjacent structure

Strategy:
Thermal protection (shield, insulation),
Material selection & performances
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Fire conditions — Certification Memorandum

Material selection
fireproof material
* AISI 4100 series and 15-5PH CRES steels, |
* |Inconel 718,
* Ti-6Al-4V and Ti-6Al-2Sn-4Zr-2Mo alloys

Demonstration: loading capability under limit and ultimate load
condition (no fire condition) are substantiated
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Loading under fire test (CS 27/29 Cat A)

Continued fire situation in OEI

Loads

Limit flight and landing loads*
Limitations associated with OEI (e.g. speed) and

Max operational flight and landing loads of 29.571(e)(1)
/29.573(d)(3)(ii): see Note

Power-off and autorotation conditions are included

+ limit loads for gusts (§ 341)

AEO limits are not applicable
for the engine exposed to the
fire

0 min 5 min 15minTime

Note: Max operational loads expected in service selected according to 29.571(e)(1) / 29.573(d)(3)(ii), including:
*  pull-up manoeuvres to no less than 2.0g,

* full pedal spot turns

Load conditions to be agreed with the Authority

No probability of occurrence to be taken into account (probability of 1)

* Limit load is considered as ultimate, i.e. safety factor = 1.0. No failure permitted and deformation should not prevent continued safe flight and landing. This is also

applicable for the continued fire situation.
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Loadjpng under fire test CS 27/29 Cat B

Continued fire situation in Autorotation or OEI

Loads

Limit flight and landing

loads* Limitations associated with OEI (e.g. speed) and

Max operational flight and landing loads of
e . 29.571(e)(1) /29.573(d)(3)(ii): see Note
AEQ limits are not applicable Power-off and autorotation conditions are included
for the engine exposed to the | . [imit loads for gusts (§ 341)
fire

Iy . e
0 min 5 min 15 mlnTime

Note: Max operational loads expected in service selected according to 29.571(e)(1) / 29.573(d)(3)(ii), including:
*  pull-up manoeuvres to no less than 2.0g,

* full pedal spot turns

Load conditions to be agreed with the Authority

No probability of occurrence to be taken into account (probability of 1)

* Limit load is considered as ultimate, i.e. safety factor = 1.0. No failure permitted and deformation should not prevent continued safe flight and landing. This is also

applicable for the continued fire situation.
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Fire conditions — Certification Memorandum

In the absence of a more rational determination the following criteria are applicable to the structure including
elastomeric materials:

The structure should be able to support limit flight and landing loads* (including engine limit torque) in AEO
Condition without failure for at least 5 minutes. For multi engine rotorcraft, OEl limits are not applicable for
engine exposed to the fire.

*Limit load is considered as ultimate, i.e. safety factor = 1.0. No failure permitted and deformation should not
prevent continued safe flight and landing. This is also applicable for the continued fire situation.

After 5 minutes and until the end of the total time duration under consideration, the engine/APU may be assumed
to be shut down and the structure should be able to support the following load conditions, consistent with any
limitations given in the Flight Manual for autorotation or OEl, as applicable:

1. Max operational flight and landing loads of 27.571(a)(3), 29.571(e)(1) and 27/29.573(d)(3)(ii)
including

l. pull-up manoeuvres to no less than 2.0g

Il. full pedal spot turns
2. Power-off and autorotation conditions are included and
3. limit loads for gusts (27/29.341)
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Fire conditions — Certification Memorandum

Duration

CS 27/29 Cat A
— For fireproof structure, the total time interval is 15 minutes.

CS 27/29 Cat B

— For structure that is protected so that they can perform their essential functions
under any foreseeable powerplant fire conditions, the total time duration may be
reduced from 15 minutes to the time necessary to complete an emergency descent
(as described in the flight manual) and landing from the maximum operating
altitude for which certification is required. In no case is the total time interval to be
less than 5 minutes.
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Loads under fire CM-S-015

CM-S-015 “reactivation”
1. Extend the applicability to CS 27 & CS 29 Cat B

2. Clarify the conditions for “fireproof material”
3.2.1.1 The following materials that are commonly used on engine and APU mounts and have
been previously accepted as fireproof by EASA can be considered fireproof provided that
dimensions / loading capability under limit and ultimate load condition (no fire condition) are

substantiated

3. Include the agreed loading under fire (EASA - FAA agreement)
3.2.1.4. In the absence of a more rational determination the following criteria are applicable to
the structure including elastomeric material
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Conclusion fire condition

CM-S-015 ready for publication
— Fire scenario well identified
— Strategy

— Selection of the Material (fireproof) or
— thermal shield
— Test under fire condition

— Structure Exposed directly and indirectly to fire (including airframe)
— Loading conditions defined

)
‘lly

2020-2025

CS27 £ 15" Vs CS 29 (no credit of the fire extinguisher system)
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Loading under fire condition

How to determine the loading conditions associated to fire Scenario?
 Limit loads

« Discrete source damage as per CS 25.571(e) : The aeroplane must be
capable of successfully completing a flight during which likely structural
damage occurs

« Cat 4 damage (composite) By definition, Category 4 damage will require
residual strength substantiation to levels that complete a flight with limited
maneuvers based on the associated regulatory loads.

« Max operational loads used for fatigue covering OEI
« Limit OEI
* Max operational loads used for get home loads (AMC CS25.571 70% LL)
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