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Timeline

DIEHL

History of Diehl Aviation Aviation

1950s’

Incorporation of 1989 2011 2014

Aero-Dienst GmbH Acquisition of Takeover of

1957 Bod__enseewe_rk 2008 M'L'_lhlenberg Interiors _Integration_ of_ AOA

Geratetechnik 2000 (Diehl Service into the Aviation

Expansion of aviation 1091 Incorporation of Diehl Modules, DSM) division

competences through Incorporation of Diehl Aerosystems and 2011 2016 2020

license manufacture - Start of cooperation Avionik Systeme as takeover of Airbus

Diehl Luftfahrt between Diehl and Joint Venture together plant Laupheim (Diehl Opening of the Consolidation of DSM Successful entry in the

Elektronik (DLE) Boeing with Thales Aircabin) Hungary site DCM AAM* market
® 1950-1970 ® 1989-1993 ® 2000-2006 ® 2008-2010 ® 2014-2018

1970 1993 2001 2010 2012 2018

Diehl and Airbus: Acquisition of VDO Start of cooperation Takeover of DASELL Start of cooperation Re-Branding:

Partners from the Luftfahrtgerate between Diehl and Cabin Interior between Diehl and Consolidation of all

very start:
Development of the
A300

*Advanced Air Mobility

Embraer
2006

Diehl Luftfahrt
Elektronik (DLE) and
Diehl Avionik Systeme
are consolidated into
Diehl Aerospace

(Diehl Comfort
Modules, DCM)

Bombardier

business units and
renaming Diehl
Aerosystems to Diehl
Aviation
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The Diehl Group DIEHL

5 Corporate Divisions Aviation

DIEHL DIEHL DIEHL DIEHL DIEHL DIEHL

Aviation Metall Controls Defence Metering

family-owned
since 1902

il Z“;‘l‘;‘;e; € 550 m € 660 m €322 m
0 1603 | 4440 2,821 3,687 2,904 1,695
ACEL/ e Laupheim Rothenbach Wangen Uberlingen Ansbach

AN Niirnberg

According to the Diehl Annual Report 2021
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Our locations DIEHL

3 continents | 8 countries | 19 cities Aviation

Rostock
x.

W f 3 a e /¥
Debrecen @ i ) >

L

Uberlingen
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Civil Product Range

Strategic business segments (SBS)

DIEHL

Aviation

Aircraft Systems Cabin Interiors

Avionics Interiors
Cabin Systems Monuments

Air Distribution

DIEHL

Aerospace

Supply Systems

Water Supply & Waste
Systems

Fire Protection
Air Management
Oxygen Supply

Upgrade Solutions

Customer Retrofit Solutions
across all SBS products

Integrated Cabin Solutions
Integration & Certification
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Aircraft Systems

Strategic business segment & product groups

DIEHL

Aviation

AIRCRAFT SYSTEMS

AVIONICS

= Cockpit & Flight Control Systems
= Modular Platforms & Utilities

DIEHL

Aerospace

y |
B ol L (el @

CABIN SYSTEMS

= Cabin Lighting Systems
= Cabin Interior Functions
= Cabin Area Network System & Services

DIEHL

Aerospace

Diehl Aerospace is a Joint Diehl Thales Company
(Shares: Diehl Aviation 51% | Thales 49%)
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Cabin Interiors DIEHL
Strategic business segment & product groups Aviation

INTERIORS MONUMENTS AIR DISTRIBUTION

= Lining = Lavatories Ducting

= Hatracks = GCE | General Cabin Equipment Air Outlets

= CRC | Crew Rest Compartments = Galleys High Pressure
Mixers

CABIN INTERIORS
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Supply Systems

Strategic business segment & product groups

DIEHL

Aviation

SUPPLY SYSTEMS

WATER SUPPLY
& WASTE SYSTEMS

Potable Water & Waste Tanks
Water Treatment & Heaters
Toilet Assemblies

Vacuum Generators

Galley Waste Disposal Units
Indication & Control Panels

FIRE PROTECTION

= Smoke Detection Systems
= Fire Suppression Systems

AIR MANAGEMENT

Fans
Humidifiers/Dryers
Cooling Systems
Heaters

OXYGEN SUPPLY

= Universal Oxygen Generator
= Passenger Oxygen Box
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Upgrade Solutions DIEHL

Strategic business segment & solutions Aviation

Integrated Cabin Solutions incl. Consulting | Integration | Certification e.g. for the following product groups:

CABIN INTERIORS AIRCRAFT SYSTEMS SUPPLY SYSTEMS
Closets/Stowages/Partitions Cabin Mood Lighting Systems Fire and Smoke Detectors
Galleys/Bar Units Emergency Lighting Power Supplies Galley Cooling Units
Lavatories/Lavatory Upgrade Kits Lighting Applications Lavatory Equipment
Lining/Overhead Bins Main Cabin Lighting Oxygen Supplies
Special Monuments Smart Surface Illuminations Touchless and Hygienic Features

UPGRADE SOLUTIONS
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Military Portfolio & Expertise

Strong partner to the armed forces for decades

PLANNED IN

2040

DIEHL

Aviation

Military Portfolio
& Expertise

Fighter Aircraft
Helicopters

Transport & Special Mission
Aircraft

Future Combat Air System

Modular Platforms & Utilities

Cockpit & Flight Control
Systems

NVIS/IR Mission Lighting
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Customers and platforms DIEHL
At a glance Aviation

737 E170/190 A400M

747/747-8i E175-E2 Eurofighter

E190-E2/E195-E2 KC-46A
E135/140 NH90
Legacy 600 Tiger

Phenom 100/300 Tornado

767
777[777x
787

. Bombardier ‘

A300/310
A320 Family Bombardier Q400 VoloCity

A330/340 Global 5000/6000 CityAirbus NG
A380 Global 7500 Lilium Jet
A350XWB

Company Presentation | © Diehl Aviation 11



Innovative Minds DIEHL

3 exemplary research focuses Aviation

ECO EFFICIENCY SMART CABIN ADVANCED AIR MOBILITY
Sustainable Technology Interoperable. Scalable. Extendable. New Markets
: ?:ADC/MRD

~ ' ECoefficiency

by Diehl Aviaton

BALANCE AND A SMART CABIN FLOAT ELEGANTLY TO YOUR
RESPONSIBILITY JOURNEY DESTINATION
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What we stand for DIEHL

Our purpose Aviation

v
L8

]

Y/ \RI|J TO THE SKY

At Diehl Aviation we are providing value to the sky with

best-in-class solutions for aviation and air mobility. With their
enthusiasm and creativity, our employees create this value
every single day — for our customers, for passengers around
the world, for our partners, for safety, for our environment.

And for generations to come.
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Weight Requirements
Why is it important?

DIEHL

Aviation

. Manufacturing
. Qualification

. Ensure quality
. Logistics

. Stress calculation

O u L W N =

. Optimalisation

BOM

GCE
Legacy
Weight

Electric

Lining

7. Weight reduction - CO, Footprint reduction

fess
S8 et Detabaon lalslolal o] f] B c—

TER Bl
OGO AT R
CEUH

CRC

AIB

Klima

Cabin Side

t=6.0mm

Structure Side
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Stress Requirements DIEHL
What do the products have to withstand? Aviation

Example (Airbus): Maximum Ultimate Inertia Load Factors for D1 A350 XWB:

- - Emergency Landmg Max. FI|ght and / or

1
2. Inertia Load Rearward (RWD) 1.5g 2.79
3. Rapid Decompression Load Forward (FWD) g_og 9.0g 3.5g
4. Windmilling Sideward (SWD) 3.0g 3.0g 2.0g
5. Abuse Load / Handling Load Upward (UPW) 45 3.0g 4.59
Downward (DWN) 8.8g 6.0g 8.8g
g: gravity load

Battery fire Rapid Decompression Load Windmilling Abuse Load

Presentation titleJoropfidgrRiaigntatiog | © Diehl Aviation 15



FEM analysis in the aerospace industry
Our Competences

DIEHL

Aviation

CRC
« FCRC, CCRC

GCE

Stowage, Partition

e FEM modelling and analysis

FEM modelling and analysis

SSR, ILA, SCA, TP, TR, WR reports e SSR, SS-S, TR, TD reports

e Weight calculation

Weight calculation

Lining Bombardier

e F2F, OHSC e SW, PSU, SPSU, Curtain, Headliner,

Transition panel
e WR, WP, ILA reports

e WR reports

e Weight calculation
e SVCD, weight calculations

e Inspection plan

e Weight calculation

Lavatory
e SAA projects (Single and Block Lavatories

e FEM modelling and analysis
e SSR reports

e (Weight calculation to be taken over)

Klima

e Duct, Mixer unit
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FEM analysis in the aerospace industry DIEHL

Bracket position and material optimization Aviation

Sfahl: 3mm und 2D Netzung

ALU: 3D_only HEXA_second ordner

F 1153y

CBEAM [Stahl, 6.35mm]

/ee)<

X
-

_Module Software/Hardware

Preprocessing: HyperMesh V2019.1 RBE2| RBE2|RBE2| RBE2|
E% Solver: OptiStruct [Non-Linear] V2019.1 DOF123 DOF123 DOF123 DOF123
§ é Postprocessing: HyperView V2019.1
Windows 10
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FEM analysis in the aerospace industry DIEHL

Bracket position and material optimization Aviation

Contour Plot Position: FWD  Contour Plot Position: MID  Contour Plot Position: AFT
Element Stresses (2D & 3D)(vonMises, Max) Kraft: 11536N  Element Stresses (2D & 3D)(vonMises, Max) Kraft: 11536N  Element Stresses (2D & 3D)(vonMises, Max) Kraft: 11536N
Analysis system Analysis system Analysis system
1108323 486,154 430.951
[ 370.000 [ 370.000 [ 370.000
323,769 323.787 323.768
- 277538 - 277575 - 277.537
= 231.308 = 231362 = 231305
= 185077 = 185.149 = 185.074
138,846 138936 138.842
92.615 92.724 92,610
46.384 4651 46.379

0154 0.298 0147

Max = 486.154 Max = 430.951
Shell 95673378 Shell 95673400
Min = 0.298 Min = 0.147
Solid 95602180 Solid 95602180
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FEM analysis in the aerospace industry

Bracket position and material optimization

DIEHL

Aviation

Contour Plot
Element Stresses (20 &8
Analysis system

1108.32

[ 43000
376.27

- 32254
o 26881
= 21508
161,35
107.62
53.88
0.15

Max = 1108.32
Shell 95673378
Min=0.15
Solid 95635032

Contour Plot
Element Stresses (2D &

Position: AFT

Contour Plot
bnMises, Max) Kraft: 11536N

Position: AFT

bnMises, Max) Kraft: 11536N  Element Stresses (2D 588
originall Materialeinsteliung  Analysis system Abspannung ALUMINIUM  Analysis systenmbspa
626.50 540.20
[ 430.00 [ 430.00
376.27 376.27
- 32254

= 32254
268,81
215.08
161,35
107.62
53.89
0.16

268.81
215.08
161.35
107.62
53.89
0.16

Max = 540.20
Shell 95673378
Min=0.16

Solid 95635032

Max = 626.50
Shell 95673378
Min =0.16

Solid 95635032

bnMises, Max)
UMINIUM und kleinste +2mm [Dicke: Smm)]

Position: AFT
Kraft: 11536N

Presentation titleJaropfidgrRiaégntatiog | © Diehl Aviation
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FEM analysis in the aerospace industry DIEHL

Partition Upper Attachment

Aviation

Failure during FACC OHSC test

optimize

Improve and

stress/weight ratio

Two design teams
were established.
Task:

to create a new
concept and

a re-design solution

630
620
610
600
590
580
570
560
550

1200
1000
800
600
400
200
0

Weight [g]

Original ~ Redesign

New New
Concept A Concept B

Max. Stress [MPa]

Original  Redesign

New New
Concept A Concept B

Design optimized
in terms of stress,
weight and cost!

>

Meanwhile new JCR
with a new/biggest
partition.

New load limit:
6kN -> 7,6kN!

New design was created based on previous

\ analyzes and experiences according the new
conditions.
The test was successful!

N |
T URNNEL New upper attachment is released!
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FEM analysis in the aerospace industry DIEHL
Lavatory development

Aviation

The lavatory unit and its attachments

Current attachments in 5 points: 4 bottom, 1 top
Planned attachments:
4 points at the bottom

Purpose: To make the lavatory
installation easier, faster
thus reducing costs

The upper attachment

3
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FEM analysis in the aerospace industry
Lavatory development

DIEHL

Aviation

Requirements

« EASA CS 25.561 requirements:

« Loads:
- UWD: 3.0g (Upward)
« FWD: -9.0g (Forward)
« SWD: 1+3.0g (Sideward)
- DWD: -6.0g (Downward)
- RWD: 1.5g (Rearward)

« Reserve factor of interface loads: 1.33

« Other requirements:
 Maximal displacement
« Maximal stresses in each panel

« Maximal interface loads in X-, Y- and Z
directions
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FEM analysis in the aerospace industry DIEHL
Lavatory development Aviation

Lavatory without upper attachment
Comparison with the 5-attachment-point lavatory

Contour Plot

v 2 5 Contour Plot
Maximum Displacement in percentage of the allowable(Scalar value)

[ :23_;2(2) [%] ° Linear Static FEM Simulation Maxi;nsu;gi.sqlzsmeni:g/::jcen(ageo!lheauowable(S:alarvalue)
=
— 125.446 o . ) — 1016.760
ey « Critical displacement and stress values in [ %73
Ifﬁﬁfi FWD and RWD cases. [3‘3’22338
20.908 169.460
0.000 0.000
Node 22000 * Due to the appearing stresses in the Nods 17003
NodeS materials the structure breaks Node 1

156.81%
towards the interior 2

Relative displacement of the 5-attachment
lavatory unit due to FWD 9.0g Relative displacement due to FWD 9.0g
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FEM analysis in the aerospace industry

Lavatory development

DIEHL

Aviation

Second combined structure

Combined effect of the door, reinforcement panel and panel thickness increase

« Maximal displacement: 86.96% (FWD
load case)

« Minimum reserve factor: 1.52 (on the
4th attachment)

« Mass increase: 11.4 kg

 The door latch needs to be modified
presumably

Relative displacement due to
FWD 9.0g (deformation scale factor: 4)

Contour Plot
Expression 1(Mag)
Analysis system

86.96
[ 77.30
67.64
= 57.97
48.31
38.65
28.99
19.32
9.66
0.00

Max = 86.96
Node 37462
Min =0.00
Node 1

Z

Y
A
X

=

-EE8888E8EEEE

Summary diagram

Originll ~ Without upper CFRP panels Core material GFRPlayer  CFRP  Reinforcement Applyingthe Combined  Combined
ut ke mumber  stiffening rods  pael door stuctwe 1 structure 2
increase increase

Modification names

Maximal Tensile stress Maximal Compressive stress

xxxxxxx

Stresses forming in the composite panels
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FEM analysis in the aerospace industry DIEHL
A350 Sunrise Project - FCRC Aviation

) _ﬂ_,__[_____ - 24
A7 0 | 10M

o

21315 |
13/14

3031

\\

- 255.888 number of elements (1D and 2D elements)

- - 20 different load cases

g - non-linear calculation (some last 1 day)

- 500kg panel weight

- bulletproof part

- A350 Sunrise project for the longest civilian flight in the world
(Sydney - London) will fly approx. 20 hours - second half of
2025
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FEM analysis in the aerospace industry DIEHL
AGORA WATCH Project — Wind chanel Aviation

v 4 A | B | c D E 3 & H [ | K L | ™ [} o P | a |
1 vizsgalat és 558
2 Nagygép  |Kisminta
3 |sebesseg (v) (km/h] 3072 61.24]
4 [Sebesség (v) [m/s] 853 17.07|
5 |Jellemzs hossz (x) [m] 0.4] 02
6 [Kicsinyités 200
% 7 [Repiilési magassag (h) [m] of of
8 |Levegs striisége (P) [ke/m3] 1.225) 1.225]
B EE & 2 9 [Kinematikai vi ités (v) [ma/s] 1.26072€ 05| 1.26072€ 03|
<@ mi:’ol*l = “@\‘/ figh S 'Q"'e‘gaycmp '@"' SO w 10 [Reynolds szam vizsgalt minta: 233,665
& Boundary selection Solids (default=fixed BL): - Allvolumes are fluid E — _ — Abrézolas
¢ BL parameters v | e 1« | e o Szélcsatorna vézlatrajza (félnézet)
© Tetramesh parameters 14 [Sebesség (i) [m/s] ™ _ Diffiizor legnagyobb
¢ 2D parameters W/o BL (float): : Anchor nodes: 15 |Magassag (b1) [m] es Vizsgilati szakasz vége [ magassaga
16 |széleséz (1) [m] |
€ Refinement box surfs [ nodes [ _ 17 [Komfizor hosszisag (11) [m] o A2 .
¢ | Simple select | [V comp pervol 18 Komfizor legkisebb kereszimetszet (A2) (m2) T o ) ~ 23
v | Smooth/Truncate BL | [rewm ] 19 [Sebesség (v=12) [m/s] ot A viasgilat szakasa keadete Modellhelye Ventitor keresrtmetssst
20 [Magassag (b2) [m] .
[ [aramlasi_ter [@Aramissi_ter [ 21 [széleség (a2) [m] For? 93 t ki i » i 33
22 [Modell helye A2-t5| szamitva [m] .
Jurbulence Kinetic Energy 23 [Reynolds szam a modell helyén
24 [Hatarréteg vastagsaga a modell helyén [m] o
g;ﬁ:ﬁ 25 \Ilrsgéla(iszlakasihns‘szuségtll)[m]‘ _ <4
57648400 26 |Reynolds szam a vizsgalati szakasz végén o5 soseaiste ]
5.284e+00 27 iBmI6 (ventilator) kereszmetszet (A3) (m2) |
4.804e+00 28 [Sebesseg (v3) [m/s]
Velocit: 3925000 29 [Magassag (b3) [m]
Vector 3.3638+00 30 [Széleseg (a3) [m) Arényok sitg
2.883e+00 - 31 |Diffuzor hosszisag (13) [m] Komfizor magassag sz2ikiilés [*] 14.04.
2 058e+01 2.403e+00 Y 32 |Ventil&tor dtmérd (D) [m] Difflzor magassag béviilés [] 378
) 19232400 33 [Tomegaram (m pont) [ke/s]
1.443e+00
9633601 ) 34 | Té [V pont) [m3/s]
4.833e-01 / 3518 (v pont) [m3/n)
3.2268-03 35
37 Kritikus Reynolds szam (CFD alapién) 2,453,485
1.543e+01 =]
39 |Ventilatortipusa: DX 560/R/6-6/40/230 1F
40 Lefrés:
A vD1-hez képest abban tér el, hogy 5 diffizor
a ventilator C atmérdjénez csatlakozik.

1.029e+01 . =
£9ra Mihg — \
Q A y M3 2
I S— T : — y e Agdta mihely Magyifeszig
< \ » .Kull""ll; 3 | e
) " Babits Mihl; q
" |5 moimirs B @, S

5.144e+00

0.000e+00

<®

0 0500 1.000 (m)

0.250 0.750
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01/2023

Thank you for your attention.

DIEHL AVIATION

Diehl Aviation is a division of Diehl Stiftung & Co. KG and combines all aviation activities of Diehl Group under one roof.
In the aviation industry, Diehl Aviation - including Diehl Aerospace (a joint venture with Thales) - is a leading system
supplier of aircraft system and cabin solutions. Diehl Aviation currently has more than 4,400 employees.

Its clients include leading aircraft manufacturers Airbus, Boeing, Bombardier, Embraer, military partners,
manufacturers of eVTOL aircraft as well as airlines and operators of commercial and business aircraft worldwide.

The reproduction, distribution and utilization of this document as well as the communication of its contents to others
without express authorization is prohibited. Offenders will be held liable for the payment of damages. All rights
reserved in the event of the grant of a patent, utility model or design.

© Diehl Aviation



https://www.linkedin.com/company/13579979/
https://twitter.com/diehlaviation?s=21
https://www.youtube.com/channel/UC2JEwfA9T-o7Z7mnwKzDhJg

