
DIE ENTWICKLUNG EINEs BEHEIZTEN FAHRRADHELDENHANDSCHUHS 
- SIMULATION DES SYSTEMS -



Transmitter, optimise:
• Coil outer and inner diameter
• Number of turns
• Wire diameter
• Frequency
• Grip diameter

Receiver, optimise:
• Coil outer and inner diameter
• Number of turns
• Wire diameter
• Hand diameter

Optimise for Noise factors:
• Axil hand miss-alignment
• Radial hand miss-alignment
• Diameter hand miss-alignment
• Finger on brake
• Ring on finger





Design 2 Model

disenddosend

nsend
dsend
fsend

direc dorec

nrec
drec

xaxil

x
rad

dgsend dhrec



Signal 5 W
Low Power

10 W
High Power

xaxil Axil hand miss-alignment 1 mm 5 mm

xrad Radial hand miss-alignment 0 mm 30 mm

dhrec Hand diameter dgsend dgsend + 30 mm

- Finger on brake

- Ring on finger

Design Parameter Values

dosend Send coil outer dia. 20 mm 50 mm 80 mm

disend Send coil inner dia. 5 mm 10 mm 15 mm

nsend Send coil number of 
turns

4 25 50

dsend Send coil wire diameter 0,5 mm 2 mm 5 mm

nsendcoil Number of sending coils 1

fsend Frequency 100 kHz 500 kHz 5 MHz

dgsend Grip diameter 40 mm 75 mm ∞

dorec Receive coil outer dia. 20 mm 50 mm 80 mm

direc Receive coil inner dia. 5 mm 10 mm 15 mm

nrec Receive coil nr. turns 4 25 50

drec Receive coil wire dia, 0,5 mm 2 mm 5 mm





Output

Input
Electrical Energy sent

Electrical Energy 
received

Signal 5 W
Low Power

10 W
High Power

Noise Axil hand miss-alignment

Radial hand miss-alignment

Diameter hand miss-alignment

Finger on brake

Ring on finger



Design 1

5,1 Number of coil turns

5,2 Wire diameter

5,3 Frequency

5,4 Mesh material

5,5 Mesh density

5,6 Mesh diameter

Design 2

5,1 Send coil diameter

5,2 Send coil number of turns

5,3 Send coil wire diameter

5,4 Number of sending coils

5,5 Frequency

5,6 Receiver coil diameter

5,7 Receiver coil number of turns

5,8 Receiver coil wire diameter



Control Factors M1 M2

Run A B C D E F G H N1 N2 N1 N2

1 1 1 1 1 1 1 1 1 y1 y2 y3 y4

2 1 1 2 2 2 2 2 2 y1 y2 y3 y4

3 1 1 3 3 3 3 3 3 y1 y2 y3 y4

4 1 2 1 1 2 2 3 3 y1 y2 y3 y4

…

18 2 3 3 3 3 3 3 3 y1 y2 y3 y4

8 Control Factors (1 two level, 7 three level)
L18 (21 x 37)
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Design 1a Model

dcoil

lcoil

ncoils
dwire
fwire

lglove

mmesh
ρmesh
dmesh

xlglove
xdglove

xrglove



Signal 5 W
Low Power

10 W
High Power

xlglove Axil hand miss-alignment 0 mm 30 mm

xrglove Radial hand miss-alignment 0 mm 3 mm

xdglove Diameter hand miss-alignment 0 mm 5 mm

- Finger on brake

- Ring on finger

Design Parameter Values

lcoil Length of coil 80 mm 100 mm 120 mm

dcoil Diameter of coil 30 mm 45 mm 60 mm

ncoils Number of coil turns 4 25 50

dwire Wire diameter 0,5 mm 2 mm 5 mm

fwire Frequency 100 kHz 500 kHz 5 MHz

lglove Length of glove 40 mm 60 mm 80 mm

mmesh Mesh material iron Steel

ρmesh Mesh density 1 mm 4 mm 7 mm

dmesh Mesh diameter 0,25 mm 0,5 mm 1 mm

Design 1a Model
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