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1. Vorstellungsrunde
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Das ATAP-Projektkonsortium

Assoziierte Betriebe:

Gefördert durch:

4© FH Aachen  | ATAP Abschlussveranstaltung



2. Projektausgangslage
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eVTOL Forschungsprojekte @ FH Aachen
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2019 2020 2021 2022 2023 2024

SkyCab I

SkyCab II

ATAP

CATS
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Public Acceptance: Safety is Consumers‘ Top Concern
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3690 
Participants

Safety 
37%

Concerns

Customers’ Expectations

Factors of Perceived Safety

49%

33%

18%
Depends on…

Ready

Not ready

Readiness



Customers’ Perspective on Air Taxis’ Safety
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Factors of Perceived SafetyCustomers’ Desires

Pilots / Staff Calm “on time” 
flight

Safety 
Systems

Proof of Safety

Information
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3. Projektvorhaben

9© FH Aachen  | ATAP Abschlussveranstaltung



Applying the automotive safety approach: EuroNCAP -> Air Taxis
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EuroNCAP -> EuroATAP
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SkyCab SCII

Lift+Cruise
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The Air Taxi Assessment Programme – Project Implementation
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Definition of 
Safety Criteria

Public 
Communication

Validation 
(by SkyCab)

Safe 
Flying  

Crash 
Avoidance

Crash & Impact   
Protection

Post Crash 
Safety
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Projektergebnisse
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eVTOL Benchmark
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Projektarbeiten

VoloCity VoloRegion EH 216-S VT-30

Joby S4 2.0 ALIA 250 Midnight Generation 6

Eve VX 4 Prosperity I AE 200

Lilium Jet CityAirbus NextGen S-A1 SkyDrive

4

8

9

1

Vehicle Architecture

Wingless Multicopter Lift+Cruise

Vectored Thrust Convantional

3

1

4

11

1

3

Number of Seats

2 3 4 5 6 More

© FH Aachen  | ATAP Abschlussveranstaltung



Analyse bestehender Sicherheitsanforderungen & -ratings
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ROTORCRAFT 

CRASHWORTHINESS INDEX

SC-VTOL

Source: Euro NCAP https://www.easa.europa.eu/en/domains/rotorcraft-vtol/VTOL



The Assessment Categories & Tests
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Seat Belt Reminder

Envelope Protection

Autoland Capability

Wire Strike Prevention
& Protection

Terrain Collision 
Avoidance

Vertical
Crash Test

Crashworthy Adaptive 
Seats

Life Cell Preservation

Fire Protection & HV-Safety

Automatic Door Unlocking

Rescue Card

Safe 
Flying  

Crash 
Avoidance

Crash & Impact   
Protection

Post Crash 
Safety

Emergency Landing 
Spot Detection

Child Restraint Systems

Manual Disconnect

Vertical
Crash Simulations

Combined
Crash Simulations
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Zunehmende Bedeutung von ATAP im Laufe der Zeit
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6 33

1: Outcome of accident statistics review from IATA 06/2018-06/2023
2: Outcome of accident statistics review from FAA 2003-2022 
3: A share of 10% hover flight, 10% transition flight and 80% cruise flight is assumed to 
estimate air taxis’ fatal accident rate

Transportation Mode

Fatal Accident Rate 
[1/100k flight hours] 

0,171 0,3212 0,193

666
# fatal
accidents/year 0

2025 2030 2040 2050

16.000 160.000160 1.600# eVTOLs

17

666

160.000
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Quelle: https://www.youtube.com/watch?v=8FLFKwcfPrQ



Automotive vs. Aviation
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State-of-the-Art Crashworthiness

Source: Safety Companion 2023 

~50 
Full-vehicle
crash tests
worldwide

1

2

Static ultimate loads 

Dynamic seat tests

Landing gear tests

Energy storage drop test

Sources: 
1: Freepik
2: https://www.aviationpros.com/engines-components/aircraft-airframe-accessories/landing-gear/press-
release/21156558/liebherraerospace-transportation-sas-liebherr-overhauls-landing-gears-for-austral
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Crash & Impact Protection
Passive safety assessment through full vehicle crash load cases
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Source: Euro NCAP

Crash & 
Impact   
Protection
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Understanding crash impact conditions
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Hover Transition Descend

Hover height: 15 m
Initial velocity: 0 m/s

Impact Conditions
Impact velocity 

vn= 8.3 m/s ; vt= 3.7 m/s 
Impact altitude

0.24° Roll; 23° Pitch

Flight height: 50 m
Initial velocity: 
vn= 5 m/s ; vt= 3 m/s

Impact Conditions
Impact velocity 

vn= 18.7 m/s ; vt= 5.1 m/s 
Impact altitude

0.0° Roll; 1.5° Pitch



Definition von Crash-Lastfällen
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Vertical Crash

8 m/s

10°

8 m/s

10°

Combined Crash 
 

-5°

60°

soft soil water

8 m/s

9.1 m/s

60°

9.1 m/s

60°

9.1 m/s

15°



Definition von biomechanischen Schutzkriterien
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Evaluation Criterion
Parameter/
Abbreviation

50%til-
male
FAA HIII

5%til-
female
HIII

95%til-
male
HIII

Head
Head Injury Criterion HIC15

Limit 1: 500
Limit 2: 700

Limit 1: 500
Limit 2: 700 Limit 1: 670

Head Acceleration a3ms (g)
Limit 1: 72
Limit 2: 80

Limit 1: 72
Limit 2: 80 -

Neck

Neck Injury Criterion NIJ 1 1 1

Maximum Neck Load Fzmax.compression (kN) 4 2.25 4.83

Maximum Neck Shear Fx.shear (kN)
Limit 1: 1.9
Limit 2: 3.1

Limit 1: 1.2
Limit 2: 1.95 3.74

Maximum Neck Moment Mymax (Nm)
Limit 1: 42
Limit 2: 57

Limit 1: 36
Limit 2: 49 -

Thorax

Shoulder Strap Load SSL  (kN) 8.896 - -

Chest Acceleration a3ms (g) 60 60 54

Chest Deflection s  (mm)
Limit 1: 22
Limit 2: 42

Limit 1: 18
Limit 2: 34 -

Viscous Criteria VC
Limit 1: 0.5

Limit 2: 1
Limit 1: 0.5

Limit 2: 1 -

Lumbar 
Spine

Lumbar Load FLL (kN) 6.674 (4.207) (8.686)

Dynamic Response Index DRI 19 (19) (19)

Dummys:

Front Left
HIII FAA 50%

Rear Left
HIII 5%

Front Right
HIII 95%

Rear Right
HIII FAA 50%
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https://www.humaneticsgroup.co

m/products/anthropomorphic-

test-devices/aerospace-

military/faa-hybrid-iii-50m



ATAP Prüfprotokolle
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ATAP Assessment Spreadsheet
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ATAP-Webseite
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ATAP-Webseite
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ATAP-Webseite
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Kontaktaufnahme mit eVTOL-Herstellern
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WebseiteLink

- ATAP-Programmvorstellung
- Forschungs-Partnerinfos

E-Mail

Begrüßung &
Kurzinfo über ATAP

Fragebogen
Link

Spreadsheet

- Test Performance

- Info/Feedback zu ATAP-
Sinnhaftigkeit und 
Erfüllungsgrad
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Anhang



© FH Aachen  |  Auftaktveranstaltung ATAP 31



Alu-honeycomb

Crash optimized 
landing gear

Crash optimized 
seats

Crash optimized 
front structure to 
avoid earth 
scooping 

Kevlar sliding sheetCrash optimized 
landing gear

Structural Crash Safety Concept
Level 1



Alu-honeycombs

Kevlar sliding sheet

External airbags

CFRP sheet

Structural Crash Safety Concept 
Level 2



MBD Crash-Simulationen
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FEM Crash-Simulationen
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Lesson Learned - SkyCab
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SkyCab Assessment
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2022

SkyCab-SC2

Lift+Cruise
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ATAP: Spreading the word!

AAM
Crashworthiness Community of 

Interest 

Innovators Week 
Start-Up Village Jülich
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ATAP: Spreading the word!
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Air Taxi World Congress, 
London
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ATAP
The World‘s First Air Taxi Consumer Protection Programme

For Safe Advanced Air Mobility
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Source: https://www.nasa.gov/aero/taking-air-travel-to-the-streets-or-just-above-them; NASA / Lillian Gipson



5. Dissemination / Diskussion / Feedback
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