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RATIONALE

The SAE Aircraft Seat Committee developed and approved the original version and revision A of ARP6199 in 2012 and
2017, respectively, with the goal of providing the seat industry with one set of seat heat release special conditions (HRSC)
requirements. ARP6199B provides more clarity and some modifications to the existing guidance and presents an updated

common criteria for determining which panels on the seat must be evaluated and substantiated.
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1. SCOPE

This SAE Aerospace Recommended Practice (ARP) is only applicable to 14 CFR Part 25 transport airplane passenger and
flight attendant seats. This document provides an approach for determining which parts on aircraft seats are required to
meet the test requirements of 14 CFR Part 25 Appendix F, Parts IV and V. Additionally, it is recommended to use materials
that meets the requirements of 14 CFR Part 25 Appendix F, Parts IV and V in applications where not required.
Independent furniture installations related to seat installations are outside the scope of this document.

2. REFERENCES

2.1 Applicable Documents

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the
event of conflict between the text of this document and references cited herein, the text of this document takes precedence.
Nothing in this document, however, supersedes applicable laws and regulations unless a specific examption has been
obtained.

2.1.1 Code of Federal Regulations (CFR) Publications

Available from the United States Government Printing Office, 732 North Capitol Street, NW, Washington, DC 20401,
Tel: 202-512-1800, www.gpo.gov.

14 CFR Part 25 Airworthiness Standards: Transport Category Airplanes.
2.1.2 FAA Publications

Available from Federal Aviation Administration, 800 Independence Avenue, SW, Washington, DC 20591,
Tel: 866-835-5322, www.faa.gov.

Advisory Circular 25-17A (AC 25-17A), Change 1, Transport Airplane Cabin Interiors Crashworthiness Handbook.
FAA Policy Statement No. PS-ANM-25.853-1-R2 Flammability Testing of Interior Materials, July 3, 2013.

FAA Fire Safety Handbook: https://www fire.tc.faa.gov/Handbook.

2.2 Definitions
The following terminology is used throughout Section 5 and is defined as follows for the purposes of this document.

ARM CAP: A feature (such as foam and leather covering, or elastomeric) that is part of the design of armrests, end bays,
or center consoles and is intended to provide support for the passengers’ arms.

ARM REST: A feature that provides arm support and may include structural, comfort, and aesthetic components, such as
arm caps.

COMPLIANT PANEL: A panel that meets the requirements of 14 CFR Part 25 Appendix F, Parts IV and V, heat release
and smoke density will be referred to as “compliant panel” in this section of this document.

DRESS COVERS: Fabrics (woven or non-woven) and leathers (including synthetic leather) are not panels.

DRESS COVER ASSEMBLIES: Dress covers with padding, foam, batting, or cushioning materials.

EXEMPTED PANEL: The applicant may designate up to and including 1.5 ft* (1394 cm?) of non-traditional, non-metallic
panel material per seat place that does not have to comply with 14 CFR Part 25 Appendix F, Parts IV and V. For example,

a triple seat assembly may have a total of 4.5 ft? (4181 cm?) excluded on any portion of the assembly; e.g., outboard seat
place 1.0 ft2 (929 cm?), middle 1.0 ft? (929 cm?), and inboard 2.5 ft? (2323 cm?). bocuments
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NON-BONDED OVERLAPPING PANELS: Panels that are either touching without a bonding agent or with a gap between
them.

RESILIENT PANEL: A panel material is resilient if it is an exposed panel and if during a post crash fire event it is unlikely to
deteriorate and expose underlying materials; thereby preventing them from affecting the likelihood of a flashover event. A
resilient panel design must be itself compliant to 14 CFR Part 25 Appendix F Parts IV and V and its base substrate must fit
one of the following:

e Finished or unfinished metallic construction (less than 10% magnesium).

e Thermoset resin glass or carbon fiber reinforced composite (multi-ply construction or a sandwich panel with Honeycomb
or foam core).

e Materials (such as thermoplastic) shown by test to be “resilient” as defined in 5.3.3.1.
SEAT PLACE: Seat occupied by a passenger.

TRADITIONAL AFFIXING CRITERIA: The following criteria shall be used to determine when the dress cover of a panel can
be considered “affixed around the edges” and therefore not required to be substantiated with the supporting panel:

e If the adhesive is applied within 1.0 inch (2.54 cm) from the edge of a covering, the panel shall be tested without the
covering.

o If the adhesive is applied in locations other than within 1.0 inch (2.54 cm) from the edge of the covering, the panel may
be tested without the covering if the total amount of adhesive used is equivalent to the amount that would be applied
only around the edges.

o The same criteria must be applied also to coverings attached by means of hook and loop, tape and other similar
attachment methods.

T | |

Covering

_’4_

1inch (2.54 cm) maximum Equivalent area example

Figure 1 - Examples of adhesive applications that allow panels to be tested without covering material

TTL POSITION: The required position and orientation of the seat during taxi, takeoff, and landing as controlled by the seat
manuals, placards, and flight crew instructions for normal operations.

NOTE: Automatically stowed flight attendant seats are evaluated in the stowed position. Manually stowed flight attendant
seats are evaluated in the deployed and in the stowed position.
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2.3 Acronyms

AC Advisory Circular

A/C Aircraft

AFM Airplane Flight Manual

ARP Aerospace Recommended Practice

ATC Amended Type Certificate

CAD Computer Aided Design

CFR Code of Federal Regulations

cm Centimeter

CRI Certification Review ltem

EASA European Aviation Safety Agency

FAA Federal Aviation Administration

HR Heat Release

HRSC Heat Release Special Conditions

IAT In-Arm Tray

IAV In-Arm Video

IFE In-Flight Entertainment Equipment

MOC Means of Compliance

m Meter

mm Millimeter

OEM Original Equipment Manufacturer

Oosu Ohio State University

PBE Protective Breathing Equipment

PC Personal Computer

PCU Passenger Control Unit

P/N Part Number

SC Special Conditions

SD Smoke Density

STC Supplemental Type Certificate
Documents
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TTL Taxi, Takeoff, and Landing
> Greater than
< Less than or equal to

3. BACKGROUND

In 2007, the FAA released special conditions that held seats to the same heat release and smoke density standard as the
rest of the cabin. EASA soon followed with similar regulations. The seat HRSC require heat release and smoke density
tests for large, exposed, non-metallic, non-traditional panels that are part of the seat design.

In January 2010, the industry and regulators began meeting to develop common criteria that can be used to determine
which panels on a seat require heat release and smoke density substantiation. This activity was concluded in December
2010 and the final criteria were subsequently distributed to all of the industry and regulatory participants.

The following assumptions and ground rules were used in developing this certification approach:

e When 14 CFR Part 25.853(d) was added in the late 1980s, seats were exempted from the rule. It was accepted at that
time that there was a certain amount of non-metallic material as part of seat design. It is understood that the seat HRSC
are intended to capture the increase (or delta) from that baseline to seats today.

¢ When determining “traditional” envelopes for different zones on the seat (e.g., center consoles, end bays, etc.), the
collective experience of the industry determined reasonable estimates based on a variety of examples from seats of the
mid-to-late 1980s era.

e It is assumed that there is some flexibility to meeting the heat release and smoke requirements where safety-related
items may not meet the requirements of 14 CFR Part 25 Appendix F, Parts IV and V and also perform their basic
function. These can be coordinated with the regulators on a project-specific basis.

e The requirement to test seat panels to the heat release and smoke requirements does not include a requirement to test
to 60 seconds vertical burn (14 CFR Part 25 Appendix F, Part | (a)(i)). TC/STC/ATC holders and suppliers can elect to
meet this requirement voluntarily.

e Seats are evaluated in the TTL position (see 2.2).

4. SEAT CERTIFICATION

The following tables summarize when compliance must be shown at an aircraft installation level by the installer for heat

release special conditions. This takes into consideration that the certification of a seat may be based on a similar seat that

was previously certified, or may be a new, stand-alone certification.

Table 1 - New production (line fit) programs

Same Customer, New
A/C Model (New Family| Same Customer, New |Same Customer, Same
New Customer or New Derivative) Block of A/C Block, New Seat Count

Same Seat P/N
New Seat P/N, No
Change to Large
Panels

New Seat P/N,
Changes to Large
Panels

New Seat Model
\ = Seats must be shown compliant with special conditions.

Documents

Document Sharing Hub

Full document details: SAE ARP6199B


http://www.avadocuments.com/doc/sae-arp6199b
http://www.avadocuments.com/doc/sae-arp6199b

SAE INTERNATIONAL ARP6199™B Page 8 of 42

1. “New customer” relates to a situation where airline “A” has, for example, model “X” airplanes certificated with seats with
large non-metallic panels prior to the issuance of special conditions. Airline “B,” after the effective date of the special
conditions, purchases model “X” airplanes and may (or may not) have exactly the same seating configuration as airline
“p 7

2. “Same customer, new A/C model” means if airline “A” has, for example, model “X” airplanes certificated with seats with
large non-metallic panels prior to the issuance of special conditions. The airline now purchases model “Y” or model “Z”
airplanes and installs seats in the new model “Z” after the issuance of the special conditions.

3. “Same customer, new block of A/C” means if airline “A” has, for example, model “W” airplanes certificated with seats
with large non-metallic panels prior to the issuance of special conditions. The airline now purchases, after the effective
date of the special conditions, additional model “W” airplanes.

4. “Same customer, same block, new seat count” means if airline “A” has, for example purchased 50 model “V” airplanes
and the first of this block of 50 airplanes has been type certificated with seats with large non-metallic panels prior to the
issuance of special conditions. Then on the 15th airplane to be delivered (which is after the effective date of the special
conditions), the airline decides to increase the number of first class seats in the airplane and reduce the number of
economy class seats.

5. “Same seat P/N” means a seat that is unchanged. In the case where the same P/N is retained, but changes are made
to all seats with that P/N (i.e., the prior configuration is eliminated on the drawing and in the field), this is considered as
“new” for the purposes of implementation of the special conditions.

6. “Customer” refers to the end user, and not a leasing company, that supplies many operators.

Table 2 - Post-TC modifications (retrofits)

Re-Arrangement (or

Installation of Existing | Removal) of Existing | Maodification of Seats

Arrangement for Fleet | Seats (No Additional Installed by Service New Installation of
Commonality Seat Installations) Bulletin Seats

Same Seat P/N
New Seat P/N, No
Change to Large
Panels

New Seat P/N,
Changes to Large
Panels

New Seat Model
\ = Seats must be shown compliant with special conditions.

7. When modifying a seat installed on an aircraft that has heat release and smoke density as part of its certification basis:
o Only the seat parts modified as part of the aircraft design change have to be evaluated.
o If the change does not affect large panels, there is no requirement for a special conditions evaluation.

8. “Same” or “new,” with respect to seat P/N, refers to authority approval status, and whether there is an installation
approval, even if it was granted to someone else. The applicant is responsible for both identifying and supplying

evidence of the prior approval.

9. “Fleet commonality” means the installer already has this arrangement in their fleet, and is configuring other airplanes to
match. Modification is being performed by other than airframe manufacturer.

10. “Re-arrangement” means the seats are moved around, or maybe some are removed, but no additional seats are
installed.
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11. “New Installation of seats” means that the modification includes installation of more (Table 2, Row 1) or different
(Table 2, Rows 2 to 4) seats than the current arrangement. Includes both a new installation, as well as adding to an
existing arrangement.

12. With respect to Table 2, Row 2, Column 3, when the same operator/user obtains a post-TC approval (e.g., via STC) to
essentially provide fleet commonality with the arrangement as delivered from the factory, Row 2, Column 1, would apply
instead. Where a customer/user is obtaining a new installation approval for a new P/N, which happens to be similar to
another customer’s approval, the special conditions would apply.

Examples of changes that would be allowed, without requiring additional HRSC evaluation:

e Addition of or removal of electrical components that do not affect large panels.

e Upright and recline setting changes due to an aircraft reconfiguration.

e Dress cover changes and traditional armcap covering changes.

e Small hardware component modifications to modify seat function.

e Changes that do not affect large non-metallic panels.

e The same criteria must be applied also to coverings attached by means of hook and loop, tape, and other similar
attachment methods.

5. DETERMINATION OF MATERIALS AND SEAT PARTS THAT REQUIRE EVALUATION USING 14 CFR PART 25
APPENDIX F, PARTS IV AND V

5.1 Meeting the Test Requirements of 14 CFR Part 25 Appendix F, Parts IV and V
Determining the parts to be evaluated using the test requirements of 14 CFR Part 25 Appendix F, Parts IV and V is a
two-step process. First, determine which parts on the seat require evaluation; second, determine the method of

substantiation. Each component of the seat must be examined against the criteria in Section 5 of this document and, if
necessary, substantiated using one of the methods listed below.

Method of
Substantiation

Determine the

parts that need
substantiation

Figure 2 - Diagram of approach
Step 1 in Figure 2: Use Section 5 to determine which parts need substantiation.
Step 2 in Figure 2: Use one of the methods below to substantiate parts identified:
1. Test the panel per 14 CFR Part 25 Appendix F, Parts IV and V.
2. Perform a similarity analysis to eliminate a test.

3. Designate up to and including 1.5 ft? of identified material as exempt.
Documents
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Seat parts shall be evaluated in their TTL position, if this position is controlled. If no such means exist, the seat shall be
evaluated in all positions.

Seat parts that meet all of the following five criteria must be evaluated using the methods of 14 CFR Part 25 Appendix F,
Parts IV and V. The criteria are listed in the order that should expedite the evaluation process.

1. Is the part a panel? (See 5.2.)

2. Is the part exposed? (See 5.3.)

3. Is the part non-metallic? (See 5.5.)

4. s the part large? (See 5.6.)

5. Is the part non-traditional? (See 5.9 through 5.29.)

If the answer is yes to all these criteria, the part needs to be evaluated.

Parts do not require evaluation using 14CFR Part 25 Appendix F Parts IV & V

f f f f
No No No No
List of all parts Yes! Exposed? Y es! Non- Yes! Yes!
’ metallic?

Figure 3 - lllustration of criteria used to determine parts that require evaluation

List of parts to
be evaluated

Installers will evaluate design features that are not addressed in Section 5 (novel and unusual designs) in conjunction with
the component’s intended functionality.

5.2 Determining if the Part is a Panel
A panel is defined as the surface of single or multiple components that may be attached to or be integral to seat structure.

The seat structure components shown in Figure 4, whether metallic or non-metallic, are not panels. In addition to the items
in Figure 4, baggage bars are not considered panels.

Restraint System

Upper Beams Restraint System—_

Beams ———py
Frame Legs - Frame Spreaders
Lower Beams Legs s
Spreaders
Fittings/Track Fittings/Track at

Figure 4 - Seat structure components that are not panels

Dress covers are not considered panels. Construction features of the dress cover materials such as local reinforcement,
stitching, serging, and welting are also not panels.

Dress cover assemblies (not associated with a cushion assembily), that are not certified to 14 CFR Part 25 Appendix F,
Part 1l are considered panels and must be evaluated to the 14 CFR Part 25 Appendix F, Parts IV andﬁ
ocuments
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5.3 Determining if the Part is Exposed

In the analysis of exposed versus unexposed, seat cushions and dress covers shall be removed from the seat to identify all
seat components.

The following list defines exposed and unexposed parts and provides the requirements for evaluating items inside cavities
in center consoles, armrest closeouts, and end bays.

5.3.1 Exposed

Panels that are directly exposed to the passenger cabin (directly visible from the passenger cabin) are exposed. Panels
that are enclosed by a dress cover are exposed.

Panels that are partially or entirely above the seat pan level (note this is the pan, not the cushion) and are covered by
another panel (traditional or non-traditional) are considered exposed, unless such panels meet the requirements of 14 CFR
Part 25 Appendix F, Parts IV and V, or are exempted. For example, portions of panels covered by non-compliant food tray
tables (traditional or non-traditional) are considered exposed.

Panels that are in direct contact with an exposed panel (traditional or non-traditional) are exposed.

5.3.2 Unexposed

A panel is considered unexposed if any of the following conditions are met:

e Panels that are completely behind an exposed exempted panel are unexposed.

e Seat backs, seat pans, legrest structure, and headrest structure that are covered by cushions that meet the
requirements of 14 CFR Part 25 Appendix F, Part Il are unexposed.

¢ Panels that are entirely below the seat pan level (note this is the pan, not the cushion) and are covered by traditional or
exempted panels are unexposed.

e If a center console, end bay, seat end closeout, or armrest closeout is determined to be traditional, anything inside of
the calculated surface-envelope is also traditional and does not need to be evaluated.

e Compliant, exempt, or resilient panels do not expose the underlying panel, if a gap of 1.0 inch (2.54 cm) or less exist
between the compliant/exempt/resilient panel and the underlying panel.
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Figure 5 - Example shows a not exposed panel inside a compliant literatur2 poDQCU ments
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e Any panel surfaces facing the floor and located within 1.0 inch (2.54 cm) or less above the floor are not exposed.

SURFACE
ANY CONTACT SURFACE TO

FLOOR 15 NON-EXPOSED

Figure 6 - Example of a n on-exposed hidden panel in contact with the floor

e Any panel laying behind two adjacent exposed panels is considered unexposed if the gap between the adjacent panels
is 1.0 inch (2.54 cm) or less, and adjacent panels are either exempted panels or compliant panels. In this example, the
underlying panel (purple) is not exposed, because the 1.0 inch (2.54 cm) underlying panel criterion applies.
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Figure 7 - Example shows an underlying panel that is not exposed

e If a gap of less than or equal to 0.25 inch exists between two panels, the underlying panel is exposed and compliance
must be shown according to Table 3. If the gap is greater than 0.25 inch, the underlying panel is not exposed.
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Figure 8 - Example of exposed panel fully covering underlying panel
5.3.3 Evaluating Overlapping Panels

Table 3 - Criteria for evaluating overlapping panels

Gap = 0.25 inch (6.35 mm), Including Touching Non-Bonded Substrates Gap > 0.25 inch (6.35 mm)
Exposed Panel Unexposed Panel
Choose any of the following options*:

1. Test the exposed panel and if it is resilient then the underlying panel does not wpn
need to be evaluated for HRSC. Only the exposed panel “A” must be

2. Test each panel independently. evaluated to HRSC
3. Test the panels as a stack-up per type design (may be tested with zero gap).

* If option 1 or 2 is used and fails, then another option may be used. Once option 3 is used and fails, then the design
must be changed.

5.3.3.1 Test Method to Show Material Resilience

A material may be shown to be resilient by meeting the OSU heat release requirements evaluated per the test configuration
shown in Figure 9.
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