
LEADING EDGE DISTRIBUTED 
AND NON-DISTRIBUTED ELECTRIC 
PROPULSION COMPARISON ON 

A MOVING VESSEL DECK 
RAFAt TOPOLEWSKI, M. SC„ ENG. 

AIRCRAFr DESIGN DMS/ON, fACULTY Of POWER AND AERONAUTICAL ENGINEERING, WARSAW UNTVERSITY OF TECHNOLOGY 

















READ 2020

AGENDA 

INTRODUCTION 

HISTORY ÜVERVIEW 

FUTURE OF AVIATION 

DISTRIBUTED ELECTRIC PROPULSION CHARACTERISTICS 

ANALYSIS ASSUMPTIONS 

SIMULATION RESULTS 

CONCLUSIONS 









READ 2020

INTRODUCTION 

WHAT IS DISTRIBUTED PROPULSION? 

FORMAL DEFINITION OF A DISTRIBUTED PROPULSION SYSTEM HAS NOT YET BEEN ESTABLISHED 

ÜUTDATED PROPOSITION „AN AIRCRAFT EMPLOYING THREE ENGINES OR MORE" 

MORE ACCURATE PROPOSITION: ,, PROPULSION SYSTEM WHERE THE VEHICLE THRUST IS 
PRODUCED FROM AN ARRAY OF PROPULSORS LOCATED ACROSS THE AIR VEHICLE" 
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Dornier DO-X Hughes H-4 Hercules

Aircrafts from early days of aviation employing combustion engine based 

Distributed Propulsion
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Tecnam P2006T

NASA X-57 Maxwell

Lilium Jet

Onera Ampere
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DISTRIBUTED ELECTRIC PROPULSION 
CHARACTERISTICS 

EASY ADAPTATION OF ELECTRIC ENGINE TECHNOLOGY IN AVIATION 

REDUNDANCY AND SAFETY 

THRUST VECTORING 

MODIFICATION OF AERODYNAMIC CHARACTERISTICS 



DA42 Twin Star specifications

Wingspan 13.55 m

Wing area 16.29 m2

Powerplant 2 × 125 kW

Empty weight 1,251 kg

Gross weight 1,999 kg

Maximum speed 365 km/h

Cruise speed 326 km/h

Service ceiling 5,486 m
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Diamond DA42 Twin Star



Simulation parameters

Flow velocity 326 km/h

Altitude 4 877 m

Air density 0,7457 kg/m3

Air temperature -15 °C

Dynamic viscosity 1,65 x 10-5 kg/m*s

Angle of attack 3°

Turbulence model K-ε with enhanced

wall treatment
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CONCLUSIONS 

DISTRIBUTED ELECTRIC PROPULSION ENABLES TO EASILY ADAPT ELECTRIC PROPULSION TO 
AVIATION 

DEP GENERATES GREATER LIFTING FORCE AND ALSO GRATER DRAG, TO ACHIEVE SETTER 
AERODYNAMIC CHARACTERISTICS WING GEOMETRY MUST BE MODIFIED 

CONFIGURATION OF ROTATION AND PROPULSION GEOMETRY IS CRUTIAL FOR DEP 
OPTIMIZATION 
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