
Copyright of GKN plc. CLEARED  FOR PUBLIC RELEASE

Electrical Propulstion for Transport

Category Aircraft

DNW Symposium: Future Needs

14th March 2018



CLEARED  FOR PUBLIC RELEASECopyright of GKN plc.

1939

Fokker DXXIII

de Havilland Comet

1949

<200B.C.

He-178

1939

1947

Bell X-1

1963

Hunting Jetflap

1903

Wright Flyer

1853

Sir G. Cayley

1783

Montgolfier

MacCready

Gossamer 

Condor

1977

MacCready

Gossamer 

Albatross

1979

1883

Gaston & Albert

Tissandier

Militky MB-E1

1973

MacCready

Solar Challenger

1981

1969

Concorde

Solar Impulse

2015



CLEARED  FOR PUBLIC RELEASECopyright of GKN plc.



CLEARED  FOR PUBLIC RELEASECopyright of GKN plc.

1970 1980 1990 2000 2010 2020 2030 2040 2050 2060

Average Aircraft Fuel 

Consumption

Airline Traffic

Energy

Consumption

Airline traffic 

to double by 

2035

IA
T

A
 T

e
c
h
n
o
lo

g
y R

o
a
d
m

a
p
 2

0
1
3

Fuel Burn & CO2

Emissions

-75%

NOX

Emissions

-90%

Perceived

Noise

-65%ACARE 2050 Goals

Improve

Safety

-80%

Alternate Fuels

Radical Technologies

-50% CNG

-33% (CO2)

Known Technology

Operation

Infrastructure



CLEARED  FOR PUBLIC RELEASECopyright of GKN plc.

af T int-UHBR
Biofuels op, int

E
m

is
s
io

n
s

CO2, CO





 af





NOx  

NMVOC





PM2,5, PM10 

SOx  

NOISE     

Electrical

Propulsion

Copyright of GKN plc.



CLEARED  FOR PUBLIC RELEASECopyright of GKN plc.

𝐿 = 1
2
𝜌𝑉2𝑆𝐶𝐿

𝑚

𝐷 = 1
2
𝜌𝑉2𝑆𝐶𝐷

𝑇

150

170

190

210

230

250

270

290

310

1980 1985 1990 1995 2000 2005 2010 2015 2020

O
E

W
/P

A
X

O
E

W
/R

P
K

Regionals & Single Aisles

Wireless

Smart Structures

Natural Laminar Flow

Protuberance/Drag

Cross Sectional Area

Functional Coatings

Ice Protection

Augmented Stability

Active Flow Control

Hybrid Laminar Flow

Morphing Surfaces

Wing Tip Devices

Transparencies



CLEARED  FOR PUBLIC RELEASECopyright of GKN plc.

C
o

m
m

u
to

rs
&

 

H
e
li
c
o

p
te

rs

R
e
g

io
n

a
l

(5
0
-1

0
0
 P

A
X

)

R
e
g

io
n

a
l

(1
0
0
-1

5
0
 P

A
X

)
(2

0
0
-3

0
0
 P

A
X

)

k
W

1
-2

M
W

5
-1

0
M

W
>

1
0
M

W

Today 2020 2030 2040 2050 2060

2
-5

M
W

G
e
n

e
ra

l
A

v
ia

ti
o

n

NSA?



CLEARED  FOR PUBLIC RELEASECopyright of GKN plc.

Airsystem

Synthesis

Aircraft

Performance

Aerodynamic

Performance

Systems

Architecture

Fan

Motor/

Generator

Gearbox/

PE

Storage 

etc.

EWIS & 

CPD

Nacelle



CLEARED  FOR PUBLIC RELEASECopyright of GKN plc.

Ground

Calibration

Loading & Preparation

Start & Warmup

Climb Cruise

Taxi

Takeoff

Taxi

Ground

Descent

Landing

0,00E+00

5,00E+04

1,00E+05

1,50E+05

2,00E+05

2,50E+05

3,00E+05

1

10

100

1000

10000

100000
Work

Kinetic

Potential

Chemical

O
th

e
r 

E
n

e
rg

y
 (

M
J
)

C
h

e
m

ic
a
l E

n
e

rg
y
 (M

J
)

Ground Taxi-out Takeoff ROM Climb
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Cruise 
Cruise

Deceleration to
Descent

ROM Descent
Approach and

Landing
Taxi-in Ground

Chem. E (MJ) 0,00 4793,60 7019,20 53414,40 1626,40 60305,20 128,40 10486,00 6420,00 2653,60 0,00

% Block Fuel 0,00 1,85 2,72 20,67 0,63 23,33 0,05 4,06 2,48 1,03 0,00

% Miss. Fuel 0,00 3,26 4,78 36,37 1,11 41,07 0,09 7,14 4,37 1,81 0,00

T (min) 0,00 9,00 1,70 23,20 1,00 47,90 0,30 18,80 6,00 5,00 0,00

ηT≈ 0,00 0,02 0,10 0,23 0,19 0,25 0,74 0,34 0,07 0,03 0,00
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≈ 500kW

ηpr ηT ηth ηgen ηcon ηcpd ηit ηin ηm ηbli ηtot ηint ηhep

0,72 0,41 0,57 0,95 0,95 1,00 0,95 0,95 0,95 0,8 0,35 1,10 0,39

0,78 0,48 0,63 0,98 0,98 1,00 0,98 0,98 0,98 0,8 0,45 1,10 0,50
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Phase 1 - Feasibility Study Highlights

> Performance
> Energy based Mission Analysis

> Axisymmetric, Simplified & Full Field CFD

> Technologies
> Component

> System

> Demonstrator
> Airworthiness & Safety

> Stability & Control

> Structural Integrity

> Prepare for potential Phase 2

e vol-
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Thank you for your attention

simon.taylor@fokker.com
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GKN Products & Technologies 
Aerospace

Fuselage, wing 

primary structures

Nacelle & pylon

Empennage

Fan static & 

rotating structures

Titanium engine 

inlet parts

Compressor & 

turbine Exit

Space nozzle & 

subsystems 

Transparencies

Ice protection 

systems

Lightweight 

missile canisters

AEROSTRUCTURES ENGINE SYSTEMS SPECIALPRODUCTS

Helicopter                  

landing gear

Composite               

landing gear 

components

Availability 

services, MRO, 

conversion and 

completion for 

mature and legacy 

aircraft

ELECTRICAL

SYSTEMS
LANDING GEAR GLOBAL SERVICES

Integrated

systems

Electrical 

interconnection 

systems


