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e Development of a hybrid powered Hydrogen scooter by
means of a hydrogen cell.

e Design of a motherboard for the intersection circuit.

e Design of the external case for the user information panel
and electronics.

e Design of an autonomous driving mechanism.
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° E-MObI l Ity Fluid container Battery
e Need of Transportation Purge valve

e Concerning amount of waste
e Innovation Hydrogen Fuel Cells
e Efficiency of 50 % against 30-35%

Pressure regulator

Main valve

Catridges

[Fig. 1] Hydrogen cell
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[Fig. 2] Original frame and electronics location [Fig. 3] Original controller circuit

E-Scooter - Electronics team



\

Hochschule
Zittau/Gorlitz

UNIVERSITY OF APPLIED SCIENCES

Contents ~ Fraunhofer

IwWu

Objectives
Important concepts
Original state of the scooter
Development
a. Intersection circuit
b. Motherboard
c. Electronics and controllers case
d. Steering mechanism
5. What is left to be done
6. Conclusion

> w e

E-Scooter - Electronics team



Hochschule 4. Development =
Zittau/Gorlitz _p AR Z Fraunhofer
UNIVERSITY OF APPLIED SCIENCES a) |ntersect|0n leCUlt IWu

1. Components research
2. Pre-selection and approval
3. Design of the circuit

[Fig. 4] Switch [Fig. 5] Key-Switch

[Fig. 6] Relay [Fig. 7] 400w DC-DC  [Fig. 8] DC-DC Step-Down [Fig. 9] Display
Boost Converter Converter 48V-96V to 12V
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[Fig. 10] Circuit diagram first draft
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[Fig. 11] Final intersection circuit diagram
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First rough design of the
motherboard

[Fig. 12] 3D model in Solidworks

[Fig. 13] 2D diagram
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Second rough design of the
motherboard

[Fig. 14] 3D model in Solidworks [Fig. 15] 2D diagram

E-Scooter - Electronics team

15



IWu

Fraunhofer

AN

4. Development
b) Motherboard

o )
20200(E]
D o o @ g |E @ 0,
53020 020500000 )
0050526 808a30505e5E 09550
02990208024 002000 c 060 08
2680202 0 0205cKaBp 0!
R <Salpofll [
0%0[~== 0 0
09 09
o 5
o] o
0 5
o o
o o
i :
%9, - - $£0 @
0605750, o )
BB o
000! o
a2 ol o
e 050500001 (8 b5
. 05090209 oI
0
ol o oo
o 20209050
ol @ mhod
N 2 ogacoll 1§ [eod
(«))] - =] m 009050501
—_— = 2 206982
u —_— =) Co
rumg B o ks
L 0= o 82
w o
(O NG 5 29550000
= 5 0202080!
W ~ = 3 wmwm 590
w“
c 5 o O feecce
O = o 0503
i o mcocoooowmmm
0 g 030309630209
— = R 269020202030
= 0203030262020
N = R 0-0"0-0" 0 ol[Je-5 0600202 T

T

16

[Fig. 16] Third design of the motherboard
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Boost converter
Step down converter
Step motor driver
Controller
[Fig. 17] 3D model of final motherboard
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[Fig. 18] 3D model of motherboard attached
to final frame
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e Raspberry

e Sensors

Raspberry display

o Light sensor
o Humidity and temperature sensor
o Atmospheric pressure sensor

Antenna

Speakers
Camera

Buck converter and level shifters (x2)
Arduino board

Additional circuit board
Analog-Digital Converter
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[Fig. 20] Electronics team GUI [Fig. 21]Electronics team diagram
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[Fig. 22] 3D model of front case

[Fig. 23] 3D model of back case
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[Figures 24, 25 & 26] 3D Assembly of the electronics case
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Driven gear

Driving Gear
(Pinion)

[Figures 27 & 28] Steering gears concept for the first design
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Driven gear

Driving Gear

Upper part of the

Stepping motor printed frame

[Figures 29 & 30] 3D Model of steering mechanism first design [Fig. 31] Attachments
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Timing Belt Pulley
(Driven)

Timing Belt Pulley
(Driving)

3000mm [

Actuating signal

cable _—

Stepping motor

[Fig. 32] Steering mechanism second design
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[Fig. 33] Step-motor

[Fig. 35] Timing Belt

[Fig. 34] Timing Belt Pulley

[Fig. 36] Magnetic clutch
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[Fig. 37] Steering mechanism final design
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[Fig. 38] Location of steering mechanism
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[Fig. 39] Steering mechanism
connection diagram
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Implementation of electronic components and connection
Manufacture of steering mechanism

Testing the Hydrogen cell

Printing of Raspberry case
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After finishing the assigned tasks, we can say that there has been a huge advance
in the development of this project.
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