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Introduzione - Geven G;t\?;n

L'azienda Geven s.p.a. opera attualmente in tre divisioni, Aeronautico, Navale e Ferroviario.
L'attivita prevalente della Geven é orientata verso il comparto dell’ Aeronautica.
| prodotti certificati Geven sono destinati al’arredamento degli aerei commerciali, militari, business jet, VIP&Corporate.

Le principali linee di business della Geven sono:

+ Poltrone per passeggeri

* Poltrone per piloti

» Altri arredi di interni (Lavatory&toilet, Galley, Guardaroba)
* Pannelli di rivestimento interni

+ Sistemi pallettizzati

» Strutture/finiture e isolamento termoacustico della Cabina

L'ampia gamma di poltrone per passeggeri e piloti comprende le seguenti classi:
» Classe turistica
* Business Class
* VIP Class
« Military seats
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Poltrone aeronautiche — La sfida Geven
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Regulation &

Safety



Aircraft Seats — Regulation & Safety G;%;n

Safety: come la pensa il passeggero




Aircraft Seats — Regulation & Safety

AIRBUS BOEING ETSO-C127a
DIRECTION | Requirements | Requirements | SAE AS8049B
FORWARD 90¢ 904g
DOWN 86 ¢ 6.5¢ 6.0g
SIDE 309¢g 404
uP 549 3.59 30g
AFT 1659 1.5
FWD+DWN 15g+3759
SIDE+DWN - 30g+15¢g
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Interiors — Rregulation & Safety




Aircraft Seats — Regulation & Safety
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DYNAMIC PART I3 PART 25 PART 27
TEST REQUIREMENTS

TEST 1

Test Velocity - fifzec 31 (3.5 trfsec) 35 (10, 7 mfsec) 30 (2.2 mfsec)

SeatPitch Angle - Deprees 60 60 60

Seat Vaw Angle - Degrees 0 0 0

Peak Deceleration - (35 19415 14 30

Timne To Peak - gec 0.05/0.06 002 0031

Floor Deformation - Degrees Mane None 10 Pitch/10 Rall

TEST2

Test Velacity - ft/sec 4212 Emizec) | 44 (134 misec) 42 (12 8 misec)

SeatPitch Angle - Degrees 0 0 0

Seat Yaw Angle - Degrees +10 £10 +10

Peak Deceleration - &g 2621 16 154

Time To Peak - sec 0.05/0.06 009 007

Floor Deformation - Degrees | 10 Pitch/10 Roll | 10 Piteh/10 Roll | 10 Pitch/10 Roll

COMPLIANCE

CRITERIA

HIC 1000 1pon 1000

Lutnbar Load - b 1500 (6675 M) 1500 (6675 M) 1500 (6675 M)

Strap Loads - Ib 17501/20002 17504720002 1750420002
(TTETNYEI00NZ) | (TT8TNYES00N3) | (T757TNY3900N)

Femur Loads - 1h A 2250 /A

L. pasenger T -piot

even
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| Over head camera

Aircraft Seats — Requlation & Safety
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Optional view camera



Aircraft Seats — Regulation & Safety G;f\?;n

« 16g Forward (type 2)




Aircraft Seats — Regulation & Safety G;f\?;n

* 14g Down (Type 1)




Aircraft Seats — Regulation & Safety G;f\?;n

» 16g HIC row to row




Aircraft Seats — Regulation & Safety G;f\?;n

» 16g HIC row to row




Aircraft Seats — Regulation & Safety G;f\?;n

169 Hic front row




Aircraft Seats — Regulation & Safety G;f\?;n

- 26g Forward (type 2) — CS 23




Aircraft Seats — Regulation & Safety G;f\?;n

« 169 Forward (Type 2) — Airbag Deployment




Aircraft Seats — Regulation & Safety G\@/

" Vertical 60 Test
MQ according to 14 CFR 25.853(a) and App. F Part I(a)(1)(i);
CS 25.853(a) and applicable portions of App F to CS — 25;
" Vertical 12 Test,
mﬂm according to 14 CFR 25.853(a) and App. F Part I(a)(1)(ii);
M CS 25.853(a) and applicable portions of App. F to CS — 25;

Smoke Density Test

Y according to 14 CFR 25.853(d) and applicable portions of App. F PartV; CS 25.853(d) and
A Ik applicable portions of App F to CS — 25 and

according to NTA 96053 or ASTM F814;

Heat Release Rate Tests

accordingto 14 CFR 25.853 (d) and App. F Part IV; CS 25.853(d) and applicable portions
of App F to CS— 25 and according to NTA 99350;

Toxicity Test
A according to NTA 96054

! Fire containment Test
According to €5.853 (h) and AC25-17A

even

Misura della densita ottica

dei fumi e analisi della
loro tossicita (FAR 25/ App.F, Prove di estinguenza (small e
large part) mediante bunsen

verticale/orizzontale/45° (FAR25
App.F)

ABD0031, BSS7239, ASTM E662

Prove di estinguenza

cushions di poltrone
(FAR/JAR/CS 25 app F part IlI-
ABDO0031
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Aircraft Seats — weight G\S’
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Aircraft Seats — weight

Optimitazion by means of FEA

Physical Testing

Number of parts reduction
New Materials Adoption

Enve ’ape Simplicity
Dimensions

Artistic Design
integration




Aircraft Seats — weight

 Materiali Innovativi
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Level of
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Performance
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Aluminium Lithium:

Weight saving of approximately 7-10%
Higher stiffness 10-15%

Mechanical properties possibly anisotropc
Cost factor 3-5 to conventional aluminium

Magnesium:

Weight saving of approximately 20 % compared to AL
Material properties are in the range of AL 6060/6080
Relative strength exceeds AL 2024, getting close to 7075

Forgings, castings, plates available — raw material usage
essential to get a benefit

CFRP:

Use Composites for large surface parts, with distributed
load introduction

Avoid local high load introduction (lugs, rivets, etc.)
Anisotropic layup for parts with clear load directions

Parts subject to high deformations not suitable for
composite application

Susceptibility to impact damages (test with artificial
damages)

Backrest, Armrest, Shells, Tension rods (use UD Iayers)
are adequate for composite application \—

Avoid change of load direction




Aircraft Seats — weight G;Q\?;n

Baseline Model

“Stress” Assessment Topology&sSize
Optimizion

Conceptual Design
Solution

design



Aircraft Seats — weight

Weight reduction/quality

Costs/timeline
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Living space
& Comfort




Aircraft Seats — Living space & Comfort G;Q\?;n

« COMFORT: come lo desidera il passeggero...
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Aircraft Seats — Living space & Comfort G;Q?;n




Aircraft Seats — Living space & Comfort G;Q\?;n

mmHg
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Reliability




Aircraft Seats — Reliability G;?;n
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Aircraft Seats — Reliability G;Gva;n
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Aircraft Seats — styling G;t?;n
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Aircraft Seats — Styling
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Interiors — VIP Version

Caratteristiche principali Lavatory

*Toilet Recirculating Type with external servicing panel
*Fresh Water System

*Waste System

Electrical System

Electrical Grounding Mass
*Smoke Detector

*ECS Ventilation
*Loudspeaker

*Removable Trash Container
*Fitting for Installation on A/C




Interiors —VIP Version

Caratteristiche principali Galley

*Hot Jug

*Cold Jug

*Hot Cup

*Half Size Trolley
*Convention Oven

* Refrigerator

*Misc. Stowage

*Drawers

*Electrical System

«Control Panel

*Work Light

*Water Faucet and Basin
*Working Table

*Foldable table

*Waste Container (removable)
*Fitting for Installation on A/C
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Interiors —VIP Version

Caratteristiche principali Wardrobe




Interiors — MILITARY Version G;Q\?;n

Caratteristiche principali Lavatory

*Toilet Recirculating Type with external servicing panel
*Fresh Water System

*Waste System

Electrical System

Electrical Grounding Mass
*Smoke Detector

*ECS Ventilation
sLoudspeaker

*Removable Trash Container
*Water Heater System
*Tanks water level sensor
*Fitting for Installation on A/C




Interiors — MILITARY Version

Caratteristiche principali Galley

*Beverage Maker
*Convention Oven
*Refrigerator

*Misc. Stowage

*Electrical System

«Control Panel

*Work Light

*Basin

*Working Table

*Waste Container (removable)
*Fitting for Installation on A/C

Principali materiali utilizzati

*Honeycomb Sandwich : Flat or Formed Panel

*Alluminum Alloy : AA 2024, AA 7075, AA 2014 etc....

*Steel and Stainless Steel

*Policarbonate Lexan : Termoformed parts

*Thermoplastic parts

*Extruded Decorative Profile

*Decorative Finishing : Film, Paint, Satin Finish and Deep Print
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Interiors —Lining Panel G;Q\?;n

Sidewall




Interiors — Sistemi pallettizzati G;Q\?;n

VIP Module FWD Module with Galley

AFT Module




Attivita correlate ai Prodotti — Certifica/Qualifica e i

Validazione

" Test Plans and Reports

= Stress Analysis

" Electrical Load Analysis

" Finite Element Analysis

= FMEA

" Weight and Balance Analysis
" Structural Test Plans

" |Interface Load Analysis

) —e

Design Validation with FEA approach
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...Non chiamatela semplicemente sedia
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GEVEN S.p.A. Aircraft seating and interiors -The
information contained in this document is
confidential and may be legally privileged. It is
intended solely for the use of the individual or entity
to whom it is addressed and others authorized to
receive it. It is strictly prohibited and may be
unlawful any disclosure, copying, distribution, or
taking any action in reliance of the contents of this
document without GEVEN written authorization.
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