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a) &=&)[H /7 Rolling Resistance
b) ZZ5& \H 17 Wind Resistance

c) JII%E Acceleration
d) 37 Climbing(Gradient)
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YR DRSS - mmme
1 H B 45 Bodyshell
2 EHZE R ARG EEZE Chassis and Rollbar
3 HigflEsHE Wheels and tires
4

{5/~ Lighting
10  EHRIY\ Horn
11 i Radio
12 JOK 2= Fire Extinguisher
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Tires and
Rims

Braking
system

Mechanical
system

Steering
system

Chassis
and
Rollbar

Suspension
system

Ventilation
System
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—Him . (Recumbent Trike)

Seat Steering control rod

Braking System

Tires and rims

Remove the pedal and chain
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<] Dimensions

Total Height

Ll

250

Wheelbase

Ground Clearance
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‘ Track Width ‘
804

Total Width
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H2 R B ARG EZE Chassis and Rollbar

Driver Compartment (w/ Fire Extinguisher)

G

Wheel Compartment

Bulkhead

Battery Compartment

Joule meter Compartment

Wheel Bulkhead




PRI 4

’ P 4
|Engineering. Spp-1aE §G0C

'4 Wheel base

Vehicle length

Max. Height 1300mm
e
Max. Width 1300mm ?E 2;10 kg Tﬂ{?x
£ car only
Max. Length 3500mm R V%
8.2
Track width At least 1000mm(front N EE ;
axle); 800mm (rear axle) if 5 a
applicable I__‘I ___________
Wheelbase >1200mm i 7II‘(Grc}und clearance E
Ground clearance >100mm -.ﬂ---i--- Driver compartment width i
/= ats Jhoudersp t t t :
Max. vehicle weight 225 kg 1
(without driver) ;
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* Chassis / Monocoque
* Must be solid
 Wide and long

enough to protect

driver
e Roll bar
e >50mm above
helmet
« extend beyond
shoulders

« withstand 70kgf
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e Primary Brakin L
Indenendont— Y : [— Ensure the
Independent

' car can STOP
Braking o an-
System — |EEHE LA | moving

Parking Braking Even one of
them FAIL!
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EH Brake

- 2 Independent system

- 4 Wheels
(Front Left, Right Wheels, and Rear Left, Right Wheels)

- Control ;: Pedal / Brake lever
- Disc / Drum braking
- Hydraulic /Mechanical method
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S5EH 2.4 Braking system

REC /S8 = 2% B 2% Disc/Drum Brake
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BV T\, ZXEL 25 Drum braking

VAR

o

Master cylinder

o \
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X EL 2498 Braking system -.

VAR

HEF, ZXELzs Disc Brake

Piston Seal

- .-- M.—I'_J_
No Pressure
on Piston

Pressure Applied
from
Master Cylinder

Rotor
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X EL 2498 Braking system

VAR

HER Hydraulic method

N7/

Typical Disk Brake Typical Drum Brake
) Master Cyinder

Brake Pejal

Front Brakes w Rear Brakes

Brake Lines
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28 2458 Braking system Q o g
5 11/4% (Cable Braking)

| ' i o)

Mechanical Method#/|E
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Caution: Each system must NOT act only one side of wheels

Wrong connection
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VAR

Ii2

H 4% Braking system

------- OIL HOSE

OIL RESERVOIR
(TYP.)

D SERVICE BRAKE PEDAL
|

R e

1 1
| RS 4 | i
H 1
! i
! MASTER
! CYLINDER PUSH TO APPLY BRAKING
!
1
|
|

%_______
o7

3

- | T . )
! =
1 [MaSTER
| CYLINDER PRIMARY BRAKE
b
]
 APHS

.

E

|

1

|

1

|

SERVICE/ PARKING BRAKE PEDAL

—

PUSH TO APPLY BRAKING

SECONDARY BRAKE

—BRAKE CALIPER (TYP.)
BRAKE DISC (TYP.)

PROCEDURE FOR USING PARKING BRAKE:
1. APPLY THE SECONDARY BRAKE.
2. HOLD THE FOOT PEDAL.

3. CLOSE THE NORMALLY OPENED VALVE 1.

4. RELEASE THE FOOT PEDAL.

SOPHIE VI BRAKING SYSTEM DESIGN

s

NS
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B |5 2247 Steering system

The function of a steering system is to convert the rotary
movement of the steering wheel in driver’s hand into the
angular turn of the front wheels on road.
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8|5 Z.4% Steering system
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B 5] 245 Steering system
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B |5 2247 Steering system

RACK AND PINION 4:1

INNER TIE ROD (TYP.)

4 OUTER TIE ROD (TYPF.)

STEERING ARM (TYP.)

UNIVERSAL JOINT (TYF.)
BEARING

——QUICK RELEASE

J78TEERING WHEEL

Q &

ewhein
How many deg of steering wheelneed to
turn?

From Catalogue:
Rack and pinion 6.4:1, 360deg->119.68mm

From Sophie V dimension:

R.;= 250mm
6,=20deg
travel
tan§, = R.
Ans: 273 deg

O
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85 2247 Steering system

2
H H
tana =
w
R + 7 . b
/74
R + ? = 8 meters W/2 W/2
R
Example:
o R [ Y [T
Sophie V 2.35 16.37 19.60

Sophie VI 2.75 1.4 18.97 22.62
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TR [ e B

(Tailing Arm with steering)

A Sh=
(Tailing Arm)
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VuEgE iz Wheel Alignments

Wear  Overinflation Underinflation
Indicator Negative Camber

Camber Feathered Spotty /

Wear Wear Chopped
[Excessive Toe
In or Out) Wear

{(Multiproblein)

Toe In

Diagonal Wear / Local
Heel & Toe Wear Wear

Negative Caster

Positive Camber

Toe Out

Positive Caster
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VuEgE iz Wheel Alignments ¢
SMEE S (Camber)
Target Value:
> O ° FrOnt ;:IIVECAMBER
> 0 ° Rear

=
ZERO CAMBER
——— e
POSITIVE C&




,-O w

o°
= 1 VE 1 1 A a— - =
/ shgineering. SOl S

VuEgE iz Wheel Alignments N

N\ N\ G- Toe in/Out

Target Value:

> Less than 0.25° Front Toe
In

» 0mm Rear Toe

String —=

B——

Toe-in:

The measurement
is longer on the
leading edge of
the wheel than
the trailing edge
of the wheel.
Example:
Measurement C
is longer than
measurement D.

Toe-out:

The measurement
is shorter on the
leading edge of
the wheel than
the trailing

edge of the wheel.
Example:
Measurement C

is shorter than
measurement DL

Note:

This is true for
both the front
and rear axles.

Note:

By using the same
groove in the bar
both front and rear,
the strings are now
parallel to each other.
Measurement A

and B will most likely
not be the same.
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Wheel Alignments Refer to NENG

Rideable Solar

’  NEW ENERGY NEW

GENERATION 2024

BN RIDEABLE SOLARCARCLASS

TECHNICAL
REGULATION ‘

Car Regulation
2024

e Ventilation?
e Doors?

 Visibility? Rear vision?

* Lighting? e.g. head light, indicator light, rear light, brake light,
etc.

* Horn
* Etc.
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On-board charging by using solar energy
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ZE §E (Electrical Energy) /£ &5 1] (electrical charge)
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7R (Static) EEAA (
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Water Analo
Electricity: Not-Visible

Water: Visible
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Resistance

" Resistance

1 @ |

High Water

Pressure Pump

Low
Pressure
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Ohm’s Law

Resistance Is the opposition that a
substance offers to the flow of
electric current.

Quantities Abbreviations Units Label
Voltage VorE Volts Vv
Current | Amperes A

Resistance R Ohms Q
I i -l L

V=IR I=V/R R=V/I
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Global Horizontal Irradiation South And Southeast Asia
£ T j’fv_g»‘svms
- SEOUL

g;;;‘l‘ o
/

BEWING"

Nanjing
'%hanghai

#

3 Talpel
f 4 lg/

sollargis

http://solargis.info

Average annual sum (1999-2011) 0 500 km

<1000 1200 1400 1600 1800 2000 2200> kWh/m?2 SolarGIS © 2012 GeoModel Solar s.r.o.
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Load
http://www.electricaltechnology.org

Sunlight

N-Type Semiconductor

PN - Junction Electron

Flow
P-Type Semiconductor
\ — -
0 °' v°\
'3 N-Type | p.1
100909 silicon | Silioon
/
\ PN-Junction

Basic Operating Principle of a Solar Cell ':'!ole"
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Photovoltaic panels
absorb sunlight and
convert it to direct
current (DC) electricity

soPlHie S60C

AR

&
+£

Positive and negative
cables from each panel
are combined In “strings’
to get the desired voltage

/\\.\

7N

\_/
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o (o] KFaERITIIt towards sun



o &
-"IVE/

TBRE

E
Il;ggmeermg —-PI1I

Effect of Incidence Angle on Beam Sunlight

Panel Preformance
- -

cooooooo
[=J EI TS S m

1] 10 20 30 40 50 (1] 7O 80 90
Incidence Angle (degrees)
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Effect of Incidence Angle on Beam Sunlight

Incidence angle
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Effect of Incidence Angle on Beam Sunlight

Panel Preformance
0o g o

1] 10 20 30 40 50 60 7O 80 90
incidence Angle (degrees)
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Effect of Incidence Angle on Beam Sunlight

o] 10 20 30 40 50 (] o 80 90
incidance Angle (degrees)
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Cell

-

Module
Cells in series

String
Modules in series

Array
Strings in parallel
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[ amay -V curve il'l
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<
0.2
call -V curve
0.1
oo
.................
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DC motor
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A-300 SOLAR CELL
MONO CRYSTALLINE SILICON

Physical Characteristics

Construction: All-back contact
Dimensions: 125 mm x 125 mm - nominal
Thickness: 270 pm + 40 pm

ELECTRICAL CHARACTERISTICS OF TYPICAL
CELL AT STANDARD TEST CONDITIONS (STC)
ST 15 defined o Imadiance of 1000W/m?, specnm AM 1 5g ond

cell temperatue of 257

Open Circuit Violage: 0470V
Short Circuit Current: 59A
Maximum Power Volioge: 0.560V
Maximum Power Current: 554 A
Rated Power: ER R
Efficiency: Upto 21.5%
Temperature Coefficients

Volloge: -1.8mV /°C
Power: 0.38% /°C
ATTRIBUTES

* High efficiency reduces madule assembly and system
installation costs

* Uniferm front appearance - no confoct grid
* Back contoct design simplifies circuit assembly

* Lower temperature coefficient improves energy delivery

PACKAGING
* Cells are packed in boxes of 1000 sach; grouped in
shrink-wrapped stacks of 50 with inferleaving

* Twelve baxes are packed in o water-resistant “Master Carton”
containing 12,000 cells suitable for air fransporiation

parsh P05 Sur P Corporston Al righs asered. Spmct oo e i i dzioihest e miiect 1o chinga wefead rcfca.

A-300 CELL PERFORMANCE - TYPICAL IV CURVE

e R T LT LR L ARE NI RR LRRRETLRL XL L

Current [4)

0 01 02 03 04 05 046 07
Voliage [V)

CELL BACKSIDE VIEW
(Dimensions in mm|

@150 —»fpsle— fe— 01—l

i .F\T__ 6.0

Sopddar Pads

* 125

Documense: 700006 Raila

SunPower Corporation®™

1.877.786.0123  Email: sales @ sunpor

COM WWW.

A Subsidiary of Cypress Semiconducior

NS
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» 1 series:

1 cell voltage:

= 0.5V

3 cell on 1 series:
=3x05V
=15V

orhhle

&
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3|branch

DC motor
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SG@C aa
X
®
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~ /|\ |
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! 3 Veell
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» 3 parallels:

=5x3A
=15 A

orhhle

O
SG@C an
NP
®
B+
~ /|\ |
)ERGD
N
! 3 Veell

3|branch

DC motor
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KNPz REtR P Y TR:
» Voltage x Current
=1.5x15

=225W

]
SG@C ae
L
@
NS
~ /|\ |
b
e
.:-.x A \ 3 Veell

3|branch

DC motor
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t Steering control rod
Braking System

Sea

Chassis, Braking, Solar Panel, Battery pack, Motor.......
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1) What is the surface of the race like?
2) How can you design your car to be aerodynamic?
3)What tools might be needed in order to make your design?
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