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Methodology & Terminology

▪ Existing aircraft 

▪ Used for calibration of the workflow
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Reference

▪ Evolutionary advancement of the 

reference based on technology 

assumptions

▪ Usage of calibrated workflow

Baseline
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• Geometry

• Mass breakdown

REFERENCE AIRCRAFT (ATR42-500)
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6

• Performance
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Reference Aircraft: ATR 42-500
- Profound data are available in literature 

Jane’s All the World’s Aircraft
ATR factsheets & 

brochure

Obert – Aerodyn. 

Design of Transport 

Aircraft

EASA Type Certificate 

Data Sheet ATR 42
EASA Type Certificate 

Data Sheet PW100

Hamilton Sundstrand 

Propeller Maintenance 

Manual

Geometry Mass breakdown Performance



3
.9

3
 m

8
Nicolas Schneiders, DLR Institute of System Architectures in Aeronautics, 01.10.2024

Reference Aircraft: ATR 42-500
- Geometry

24.57 m

22.67 m

12.5°

Parameter Unit Value

Wing root chord m 2.57

Wing aspect ratio - 11

Wing area m² 54.5 

Fuselage width m 2.87

Wheel track m 4.1

HTP span m 7.31

HTP area m² 11.73 

VTP area m² 12.48 

Jane’s All the World’s Aircraft
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Reference Aircraft: ATR 42-500
- Profound data are available in literature 

Jane’s All the World’s Aircraft
ATR factsheets & 

brochure

Obert – Aerodyn. 

Design of Transport 

Aircraft

EASA Type Certificate 

Data Sheet ATR 42
EASA Type Certificate 
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Hamilton Sundstrand 

Propeller Maintenance 

Manual
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Reference Aircraft: ATR 42-500
- Mass breakdown defined via Obert and aircraft history
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Obert – Aerodyn. Design of Transport Aircraft

• Reinforced wings to allow increased cruising speed and higher weights

• Reinforced fuselage and wing center-section 

• Strengthened landing gear

• Fin and nacelles from ATR 72

• Cockpit and systems improvements of ATR 72, e.g. flight management computers

• Electrically operated main doors (1)

• Redesigned cabin, improved noise insulation (3)

Changes from ATR 42-300 to ATR 42-500

~ +1 t
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Factsheet ATR42-300 Factsheet ATR42-500



Reference Aircraft: ATR 42-500
- Mass breakdown defined via Obert and aircraft history
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Obert – Aerodyn. Design of Transport Aircraft

Component Value [kg]

Wing 1600

Fuselage 2630

HTP 220

VTP 365

Landing Gear 595

Structure 5410

Engine

OEM 11250

MTOM 18600
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• Reinforced wings to allow increased 

cruising speed and higher weights

• Strengthened landing gear

• Reinforced fuselage and wing center-

section

• Fin of ATR72



Reference Aircraft: ATR 42-500
- Mass breakdown defined via Obert and aircraft history
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Obert – Aerodyn. Design of Transport Aircraft

Component Value [kg]

Wing 1600

Fuselage 2630

HTP 220

VTP 365

Landing Gear 595

Structure 5410

Gasturbine + Gearbox 990

Propeller 360

Structure 365

Systems 165

Engine 1880 

OEM 11250

MTOM 18600
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EASA Type Certificate Data Sheet PW100

Hamilton Sundstrand Propeller 

Maintenance Manual



Reference Aircraft: ATR 42-500
- Mass breakdown defined via Obert and aircraft history
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Obert – Aerodyn. Design of Transport Aircraft

Component Value [kg]

Wing 1600

Fuselage 2630

HTP 220

VTP 365

Landing Gear 595

Structure 5410

Gasturbine + Gearbox 990

Propeller 360

Structure 365

Systems 165

Engine 1880 

Systems 1750

OEM 11250

MTOM 18600
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• Cockpit and systems improvements of 

ATR 72, e.g. flight management 

computers

• Electrically operated main doors



Reference Aircraft: ATR 42-500
- Mass breakdown defined via Obert and aircraft history
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Obert – Aerodyn. Design of Transport Aircraft

Component Value [kg]

Wing 1600

Fuselage 2630

HTP 220

VTP 365

Landing Gear 595

Structure 5410

Gasturbine + Gearbox 990

Propeller 360

Structure 365

Systems 165

Engine 1880 

Systems 1750

Furnishings 1220

Operator Items 990

OEM 11250

Max Fuel Load 4500

Max Payload 5450

MTOM 18600
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• Redesigned cabin, improved noise 

insulation
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Reference Aircraft: ATR 42-500
- Profound data are available in literature 

Jane’s All the World’s Aircraft
ATR factsheets & 

brochure

Obert – Aerodyn. 

Design of Transport 

Aircraft

EASA Type Certificate 

Data Sheet ATR 42
EASA Type Certificate 

Data Sheet PW100

Hamilton Sundstrand 

Propeller Maintenance 

Manual

Geometry Mass breakdown Performance



EASA Type Certificate Data Sheet PW100
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Reference Aircraft: ATR 42-500
- Performance

ATR factsheets & brochure

Parameter Unit Value

Installed power kW 1790

Design range NM 840

Design Payload kg 4560

Cruise Mach - 0.48

Cruise altitude ft 23000

CL mid cruise - 0.5

L/D mid cruise - 12.7
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Reference Aircraft: ATR 42-500
- Performance
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Parameter Unit Value

Installed power kW 1790

Design range NM 840

Design Payload kg 4560

Cruise Mach - 0.48

Cruise altitude ft 23000

CL mid cruise - 0.5

L/D mid cruise - 12.7AMC

Payload-Range

Design Mission
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Reference Aircraft: ATR 42-500
- Key data

Parameter Unit Value

MTOM kg 18600

OEM kg 11250

Max. Payload kg 5450

Wing area m² 54.5

Wing span m 24.57

Fuselage width m 2.87

Cruise Ma - 0.48

Design range NM 840

Cruise altitude ft 23000

L/D mid cruise - 12.7



• Assumptions for 2050

• Results

BASELINE AIRCRAFT
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• Comparison to Reference



Baseline Aircraft
- ATR 42 in 2050 powered by gas turbines with SAF
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Parameter Assumptions 2050 Description

Wing mass - 10% Improved manufacturing

Empenage mass - 10% Improved manufacturing

Fuselage mass - 5% Improved manufacturing

Landing gear mass - 5% Improved manufacturing

Empennage Dorsal fin area: - 15 %, T-tail (fly-by-wire) Aerodynamic improvement

Systems Electric system mass: + 10% Fly-by-wire, anti-ice

Drag (CD0) - 15 % Improved manufacturing

Aspect Ratio 11 → 14 Project IMOTHEP

Gas turbine efficiency + 15 % 0.25 % improvement p.a.

Propeller 8 Blade Noise reduction (ATR Evo)



Baseline Aircraft
- Geometry
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12.5°

22.67 m

3.93 m

26.68 m

Parameter Assumptions 2050 Description

Wing mass - 10% Improved manufacturing

Empenage mass - 10% Improved manufacturing

Fuselage mass - 5% Improved manufacturing

Landing gear mass - 5% Improved manufacturing

Empennage Dorsal fin area: - 15 %, T-tail (fbw) Aerodynamic improvement

Systems Electric system mass: + 10% Fly-by-wire, anti-ice

Drag (CD0) - 15 % Improved manufacturing

Aspect Ratio 11 → 14 Project IMOTHEP

Gas turbine efficiency + 15 % 0.25 % improvement p.a.

Propeller 8 Blade ATR Evo: noise reduction

Parameter Unit Value Diff to Ref

Wing root chord m 2.2 - 13 %

Wing aspect ratio - 14

Wing area m² 50.8 - 7 %

Wing loading kg/m² 340 - 0.3%

Fuselage width m 2.87 -

HTP span m 6.5 - 12 %

HTP area m² 9.1 - 22 %

VTP area m² 11.6 -7%



Baseline Aircraft
- Mass breakdown
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Baseline Aircraft
- Performance
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OEMOEM OEM

Parameter Unit Value Diff zu Ref.

Installed power kW 1655 -7.5%

Design range NM 840 -

Design Payload kg 4560 -

Cruise altitude ft 23000 -

Max. Cruise Mach - 0.48 -

CL mid cruise - 0.5 -

L/D mid cruise - 14.9 +17%
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Baseline Aircraft
- Key data
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Parameter Unit Value Reference Diff.

MTOM kg 17270 18600 - 7%

OEM kg 10695 11250 - 5%

PAX - 48 48 -

Max Payload kg 5450 5450 -

Wing area m² 50.8 54.5 - 7%

Wing span m 24.57 26.68 9%

Fuselage width m 2.87 2.87 -

Design Range NM 840 840 -

Cruise Ma - 0.48 0.48 -

Cruise altitude ft 23000 23000 -

L/D mid cruise - 14.9 12.7 17%



Baseline Aircraft
- Comparison to Reference

25
Nicolas Schneiders, DLR Institute of System Architectures in Aeronautics, 01.10.2024

-2 % Block Fuel

Lighter Airframe

Reference: ATR42-500

Baseline (2050)

-11.3 % Block Fuel

Improved Aero

-13.6 % Block Fuel 

New Engines

-26.9 % Block Fuel



• Summary & way forward

CONCLUSION
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Conclusion
- Summary & way forward

▪ Derivation of an ATR42-500 as reference aircraft

▪ Extrapolation of a future ATR42 in 2050 with an evolutionary technology approach

▪ Baseline is used in project H2EAT
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Summary

▪ Baseline with family concept (ATR72)

▪ Hydrogen Baseline (LH2, combustion)

Way forward
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6.2 Fuel Cell II
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