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1) Case studies
2) Race track analysis
3) Race operation and remarks

4) General questions
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SOPHIE VI on World Solar Challenge (WSC) 2017, in Australia P

World Solar Challenge

Route Map
DARWIN srarr
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Crossing through the Australian Outback,
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Gradient on the WSC route
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Speed required for each day:

Example:

For Day 1,

-Spend 7.5 driving time
-Driving distance is 534km

Driving distance (km)
Time available for driving (h)

Speed=

Speed = % =71.2 km/h

orhhle

360C

A
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NG
Time (h) |Driving distance (km) |Average speed(km/h)

Dayl 7.5 534 71.2
Day?2 8.5 1066 62.6
Day3 8.0 1620 69.3
Day4 8.5 2178 65.6
Day5 8.0 2720 67.8
Day6 5.0 3000 56.0
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Energy calculation for each day:

Example:
For Day 1,
Power = Force x Velocity
P _ 71.2
ower = Aa X 36

Power = 17879 W

(D 8
® O ©
Average speed(km/h) [Force(N) |Power(W)
Day1 71.2 90.4/  1787.9
Day?2 62.6 90.3 1569.9
Day3 69.3 89.6 1723.6
Day4 65.6 86.2 1571.9
Day5 67.8 86.3 1624.1
Day6 56.0 97.3 1513.6
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Example:
For Day 1,
Energy required:

Energy required = Power x time

Energy required = 1787.9 x7.5

Energy required = 13.4kWh

]
orlHie S60C
D &
X
o O <&
Energy calculation for each day:
Energy Solar Battery /\,\
required |energy energy
Time (h) |Power(W) ((kWh) (kWh) (kWh)
Dayl 7.5 1787.9 13.4 6.8 6.6
Day2 8.5 1569.9 13.3 6.7 6.6
Day3 8.0 1723.6 13.8 6.6 7.2
Day4 8.5 1571.9 13.4 6.5 6.9
Day5 8.0 1624.1 13.0 6.0 7.0
Day6 5.0 1513.6 7.6 3.2 4.4

Battery pack capacity determined by :
Battery energy + Solar energy = Energy required

”
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SOPHIE SEM on Shell Eco-marathon Asia 2012, in Malaysi:a

Shell
Eco-marathon
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SOPHIE SEM on Shell Eco-marathon Asia 2012, in
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Case study: [5]7% K2 Acceleration strategy (1):
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Case study: [5]5F K22 Acceleration strategy (2):
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New Energy STEM Generation racetrack:

Racetrack
Open carpark
Take place in IVE (Tsing Yi)
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Race track Analysis

Simplified version of Rideable Solar Car Power Calculation 2018 Mar
B\ ENGINEERING
. e fUTURE ';' VE
Refer to driving 00e

spiring Young Minds,

oeél 0. G@ striving for a Greener Hong Kong

force calculation to 990 FRERHL

determine the ol

a C C e I e ra t I O n fO rce : 1) Force = Forceyction + FOICe,cceieration HFOICE yiscous + FOMCEE. 1nad ~Foroe Grmdient

2) Ff: urulling (m) (g:' FacceI: m(a}
where m = mass of person and solar car

Enter weight of person (kg) 80.00

Enter weight of car (kg) 120.00

Ralling coefficient of friction 0.003| (Source: www.roymech.co.uk)

Fe=| 600 [N

3) Forcegcce;= m(a)
Velocity = u + at

Max Velocity = 3000]kmmh  (vel x1000m)/3600sec= m/s
Assume accel Time in sec= 50.00|s
Acceleration, a =(v» - v;)/accel time 0.167 |m/s®
Therefore Forcege.q = mial= 33.333(N (20000 X 0167 )

4) Power = (F; + Faece) X Velocity (m/s) =( 6.00 + 3333 ) x 833
=| 327.78|Watts

With safety factor of 20%, 327.78 X 1.20
=| 393.33|Watts

which is equivalent to Hp (1Hp = 746 watts)
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Energy Efficiency Award
Time Record Award

Overall Championship
Safety Award s {EE:

Technical Innovation Award
Environmental- friendly Design Award
Appearance Design Award

Team Spirit Award BENEREEIMENFE 1 R ((FEFE107D).

Team Wear Design Award



o &

““IVE / __I'::?ggmeermg —Yw = L [= SG@C

©

» Radio Communication

» Car on-board communication system

» Understand and fulfil the regulations

» Listen the instruction from NENG campaign
» Logistic arrangement (Truck rental)

> Duties of team members

OO0 Team mangers
O Drivers
O Electrical and Mechanical team
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Coming up:

Technical webcast Scrutineering day

24t August 215t September
Explain the details of Check the car whether fulfil our requirement
scrutineering arrangement on regulation

No need to come to IVE Tsing Yi!

The webcast connection details
will be released on early August
through email!
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Scrutineering day - Set up plan ' ~
‘ . 3 1.Weighing 8

» XY 2 i S
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Parking lots
Emergency Track
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5.Safety Belt 3.Dimension 5 ﬁ i Sl Main G
2mens R 7 ain Gate
~ ct g : 4. Brake ~(Temporary block
Checking durmgevents)

7. Electncal
checking
2. Brake & Noise Level
1. Slalom

6. \.Iisibility
checking inspections
e — -
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Scrutineering day

1. Slalom test

10 m

10 m

10 m

10 m

1.

»

3m

orhhle

40 m

ejels

2.Brake & Noise
Level Testing

35m

40 m

5m
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1) Joulemeter installation %,
2) Battery requirement & Lithium Battery usage

3) Brake lights

4) E-stop connection

5) Chassis: pipe and corner brace

6) Helmet
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Joulemeter Installation Q

Joule meter Function:

» Provided by NENG Campaign for teams

» All joulemeters are identical, with same size, and function

» Each teams will have 2 joulemeters

» Use to measure the power input and power output

» Received the data, to determine the energy consumption of cars

» Will be collected back after the event day
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Joulemeter Installation

@
S
)

Joulemeter dimension: (tentative)

3.3cm

18.8 cm

23
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Joulemeter installation ¢ %

Joulemeter dimension: Banana Plugs(Teams have to purchas% [

BE: ZHS-6mm
M. ©6mm*67mm
SRM/IBEME. B/ KK
BATELE: 20mm2

1 AMABEEFRLE
WA 200A EBEELF £
. B

Be. 46, Re, 5. 88,

AT THE - Bl ReEL

2 Joulemeters: A

Solar <-> Battery RIS AR (XZ3) (H)
HIF&AIS : M10*60mm

Battery<->Motor s

(2 input terminals: Input + & input —) R : 6mm

(2 output terminals: Output + & output —) F/HE ¢ 100A/3KV

24
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Joulemeter installation o« [ / &

Positive wire
4
—— Negative wire Q

S

Solar <-> Battery Battery<->Motor

Motor

MPPT Controller

Internal External
E-stop E-stop

o—o~

Battery
pack

25
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Brake light ¢ 1) X

Brake light should be on, ONLY
when brake system is applied.

> Solution: connect with micro- }?
switch, with brake lever for

switching. ﬁ

26
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4.17. Energy Source / storage O
4.17.1. Any energy storage device, must not exceed a nominal voltage of 48 VDC.

4.17.2. The energy storage device, must be installed outside of the driver’s
compartment.

» Nominal voltage of battery will be referred to battery specification.

» According to 4.18.2. The circuit drawing must contain batteries, fuses, circuit breakers, power switchers, solar

generator, power trackers, capacitors, motor-controller or chopper, motor(s) and junction

cables.
All components (including Battery) in the circuit drawing must be labelled with their detailed electrical specifications.

27
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Take Lithium lon Battery
NCR18650B: Lithium lon

Panasonic NCR18650B

Nominal voltage of battery is 3.6V.

i

Features & Benefits Specifications Dimensions
* High energy density fated capacity®™ | Min. 3200mah Max. 18.5 mm
* Long stable power and c ity M. 3750mah
Iong run time apacity . 335Lh:11.ﬂ.h E
= Ideal for notebaok PCs, Typ- 3
boosters, portable devices, | | Nominal voltage 3.6V “Withtube  [+)
i Charging CC-0v, Std. 1625ma, 420V, 4.0 hrs =
Welght {mas.) 485 g E
Temperature Charge*: 0 to +45°C b
Discharge: =20 to +60°C ':
Storage: =20 to +50°C Z
Energy density® Wolumetric: 76 Wh/l
" A termperatunes below 10°C, Gravimetric: 243 whﬂg t"
charge at & 0.25C rate.
194 707 ™At 25"C " Energy density based on bare cell dimensions For Reference Only
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Battery requirement

3.2.3.2. If a Lithium-lon battery is used, either as a propulsion or accessory battery, {
provide printed/written documentation on the BMS operation.

BMS refer to Battery management system,

Should protect the system against overvoltage, overcurrent, short-circuit, thermal overload and other
abnormal operation of the said device without the need for power other than from the said device.

29
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E-stop connection

MC shutdown via rela

oPlHie S60C
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MC shutdown in series

K2

8

8

Meator )
controller  MVictor
':’ |"‘-f'1|,C:
L}
1
:
C—_—1

~

Motor
hA
controller  Miotor

e KD

estop

Intemal External

esiop

e = ===

Internal  External
estop estop

Apocessory
batteny

<60 Y m

< 40

O

Y nom
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Avoid:

Prefer:

Angle bar

Steel pipes

Importance:
Corner brace: used for connect of construction elements

31
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Helmet purchasing Q .

5.2.3. Helmets — Driver must wear a helmet when

G

driving. Only approved protective helmets are @ P T
allowed for use, with the standard fulfilled, which is
listed in regulation of Hong Kong legislation EZDULH 2 J—

“Schedule 1 Approved Protective Helmets of
Cap374F Road Traffic (Safety Equipment)
Regulations”. The approved type of protective
helmets should bear marking signifying compliance
with the approved standards.

__l Federal Motor Vehicle Safety Standard (USA) No. 218 for motorcycle

helmet.

S0 Japanese Industrial standard JIS T8133

British standard BS 6658

Australian Standard
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