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STEAM Adventures in Electric Cars
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Now, follow your instructor's guidance and start building your
own EV Car!
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Take some time to explore the features of the platform, enjoy
your time on SOLAB, and take advantage of SOLAB resources
to share and learn.
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The program

The purpose of the “Spark to Speed: STEAM Adventures in Electric Cars
Program” is to provide an engaging and educational experience for primary
school students, aiming at:

1. Promote Awareness of Sustainable Energy:
Ignite curiosity and interest in electric vehicle (EV) cars and sustainable
energy among participants. Raise awareness about the environmental
impact of sustainable energy and the future development of the green
energy industry.

2. Environmental Awareness and Sustainable Practices:
Help students develop a deeper understanding of sustainable energy
concepts, EV technology, and renewable energy sources. Empower them
to make informed choices that contribute to a greener and more
sustainable future.

3. Hands-on Experience:
Provide opportunities for participants to engage in practical activities,
self-directed learning, peer learning, problem-solving, creativity, and
communication skills development.
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HKCIN

The Hong Kong Children In Need Foundation (HKCIN) was established with
the mission of equipping kindergarten and primary students in Hong Kong
with essential life skills grounded in a STEAM-based approach, preparing
them for success in the future.

Since its inception in October 2019, HKCIN has positively impacted over
7,000 students, 2,000 parents, 600 teachers, and 28 schools. This progress
has been made possible through the generous support and contributions of
our donors and volunteers.

Recognizing that many students are overly focused on exam results and the
pursuit of perfect grades, our aim is to promote a more well-rounded and
diverse educational experience that encourages students to explore their
personal interests and passions.




66 (EF —
To develop a community-driven STEAM education
ecosystem through collaborations with educators
and communities, weaving holistic learning with

core humanistic values, and embracing every child’s
success.

— 59 -
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Empowering young minds through inclusive STEAM
education to unlock their intellectual and creative
potential, thrive in a fast-evolving future, and
enhance the well-being for all.
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About CLP Power

CLP Power Hong Kong Limited is a wholly-owned subsidiary of CLP Holdings
Limited, a listed company in Hong Kong. We are one of the largest
investor-owned power businesses in Asia. As a vertically integrated power
utility, we cover:

- Power generation;
- Power transmission and distribution; and
- Customer service.

Our success is built on strong business principles and ethics. These define
our vision, mission and values. We are committed to sustainable development
that meets the needs of current and future generations. Find out more about
our Value Framework.

Our energy vision encompasses closer energy integration with the Mainland,
moving to cleaner fuels, and encouraging greater energy efficiency. For the
future of Hong Kong, we believe securing CLP’s energy vision is an important
step on the road to a more sustainable energy future.

Vision
To be the leading responsible energy provider in the Asia-Pacific region, from
one generation to the next.

Mission
In a changing world, our mission is to produce and supply energy with

minimal environmental impact to create value for shareholders, customers,
employees and the wider community.

CLP @) e
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https://www.hknuclear.com/zh_hk/nuclearessentials/world-energy-usage.html
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Sustainable and Renewable Energy

Where does energy come from?

Energy can be classified into two types: primary and secondary. Primary
energy (e.g. fossil fuels) is transformed through energy conversion processes
to secondary energy, such as heat energy, electrical energy, or ener

gy in other forms (e.g. refined fuels). Primary energy sources can be
renewable or non-renewable with the latter remaining the dominant source
of energy today.

Fossil fuels dominate in supplying our energy needs. Electricity generation
around the world is heavily dependent on non-renewable energy, which
contributes 71.4% of total generation, of which 61.3% comes from fossil fuels
and 10% from nuclear sources. The remaining 27.7% comes from renewable
energy, comprising 16% from hydropower and some 1% from other renewable
energy sources.

World Electricity Generation in 2020 0il & othe... Nuclear

\ Hydro

Fossil fuel 61.3%
Non-renewable 71.4% RE
Renewable 27.7% .

Source: BP statistical review of world energy 2021
https://www.hknuclear.com/en/nuclearessentials/world-energy-usage.html
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Non-renewable Energy

Coal, petroleum, natural gas, propane, and uranium are non-renewable
energy sources. These energy sources are called non-renewable because their
supplies on Earth are limited. Petroleum, for example, originated from the
remains of ancient sea plants and animals, taking millions of years of natural
processes to produce it, making it unlikely to be produced in a short time.
Amongst the non-renewable energy sources, coal is the most commonly used
energy source for generating electricity in the world nowadays due to its low
price.

o] BEEAEIR

ABELREELWELE - wRA R (BIEEYE)  ABEREL
% BLESRREATBERR  RATHEMEEE  THARERNYE
B o B BRETBERREEARGE -

Renewable Energy

Renewable energy sources include biomass, geothermal, hydropower
(including tidal), solar, and wind. Such energy sources are called renewable
energy sources because they can be replenished from time to time and the
impact to the natural resources is minimal. Currently, these renewable energy
sources are primarily used in electricity generation.

Reference:

https://www.emsd.gov.hk/energyland/tc/energy/principle/source.html
https://www.emsd.gov.hk/energyland/en/energy/principle/source.ntml
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ric Pollutants Production

A . Atmosphe
HO\N‘_HIS Our Present Energy Use Mak[ng Atmospheric pollutants, such as sulphur dioxide (502), nitrogen oxides (NOx),

[ 1 |w lm s X p) respiratory suspended particulates (RSPs), etc. will affect human health, with
\ J ]‘ L -2 on the Environment! particular adverse effects on the young children and the aged, as well as people
with chronic health problems.

The burning of fossil fuels, such as coal, oil and natural gas, for generating o ) Attack
electricity will release greenhouse gases and other pollutants into the 3 Respiratory &
atmosphere and will impose the following impacts to the Earth and Mankind: a Cardiac
S Systems -
L s exposure to SOZ and
L 2" NOX may aggravate

m "Tl}] B 'll,' L g *
The greenhouse gases will accelerate the insulating effect in upper atmosphere,
prevent heat dissipation at the usual rate and will result in global warming. The e Elderly:
consegquence of global warming has far-reaching impacts on our ecosystems, & RSPs |

affecting the agricultural production, and causing rise in sea level. ) Patients

existing respiratory
and cardiac illnesses;
inhalation of R5Fs at
higher level will
increase morbidity
and mortality rates

ent Hindrance

Q&"“w’ Ermrmarmics Nowal
2 Economic Deve |
p

Fossil fuel reserves have their limits. Over the past decades, we have rapidly
depleted these limited natural resources. The shortage of fossil fuels in the not
too distant future could affect the activities of all walks of life and impede
economic development. This could result in the global degradation of people’s
living standard.

Inferior Agricultural

Production
v . k Remains of Plants &
’ . Animals below the
Gradual Rise of Earth’s Earth’s Crust Over-Depletion by )
£ T Surface Temperature ] . Human Activities, ’ Impede Economic
SE, Rlse In ea Level \ Fossil Fuels Exhausted Development
NO
GH, ¥
C02 - V5 ! .L .
Release Greenhouse Gases /‘4 o Y - f | . > Degrade
' ’1\ Living Standard

Rise in Sea Level

N oy A I Ay D) e N o D)



Reference:
https://www.emsd.gov.hk/filemanager/sc/content_299/re_leaflet_chi.pdf
https://www.emsd.gov.hk/filemanager/en/content_299/re_leaflet_eng.pdf
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Climate change

Climate change refers to the change in climate as a result of human activities

that cause a change in the atmospheric composition, in addition to natural
climate variability.

Human activities cause increases in atmospheric concentration of greenhouse

gases, mainly through burning fossil fuels. The greenhouse gases act like a
blanket in the atmosphere, trapping heat on Earth and lead to global
warming.

This general rise in temperature in turn leads to a proliferation of other
problems, such as more frequent heat waves and extreme rainfall events,
increased global proportion of major tropical cyclones, rise of sea level,
reduction in agricultural production, scarcity of water resource in certain
regions, spread of disease, loss of ecological and environmental balance, etc.
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Sustainable Development Goals (SDGs)
set by the United Nations

The Sustainable Development Goals (SDGs) were adopted by all United
Nations Member States in 2015 to end poverty, reduce inequality, and build
more peaceful, prosperous societies by 2030. Also known as the Global
Goals, the SDGs are a call to action to create a world where no one is left
behind.

Reference: https://www.ndc.gov.tw/nc_14813_36205

SDG 1
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UN SDGs:
17 Goals to
Transform
Our World
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1. Reduce (B2) RS REREY -

2.Reuse (ER) 'EEFERAEmM-

3. Repair (#18) : ERHEBRE TERYRFEAS® -

4. Refuse (EA) ' ERBEBEERERR EARRRESYS -
5. Recycle (EIR) : EWRFEABEYE

EEEAMELAESRRE  RERSLE  EBTHXENBETSA  ERAY
o BRAS - MFoREW - MERMEREIMEX - TREERBRAA
— B NENERRRER IR ARREB -2 ©

5Rs Principle

Reduce: Reduce the amount of waste generated.

Reuse: Reuse containers or products.

Repair: Emphasize maintenance and repair to extend the lifespan of items.
Refuse: Refuse to buy overly packaged products and items that lack
environmental consciousness.

5. Recycle: Recycle used materials.

Bon

If everyone can remember this 5R principle, starting with the concept of
reduction, refusing unnecessary purchases, reusing, prioritizing maintenance,
and properly sorting for recycling. Not only can this save extra expenses, but
it also allows resources to be reused and recycled. A small action can
contribute to our future planet.

pESNRHEIRHASTPIL
B—R=8 7 RNTE A ERARREY
FIRBAERNONE - EAAEBHTAE
WP EBDERERRETORRSE - S5
ERBUERABEENSBER -

Scan the QR code to discover how
low-carbon energy addresses the
challenges of climate change.

Visit the CLP Power Low Carbon Energy
16 | Spark to Speed Education Centre at the City University of

Hong Kong for a free but thought-provoking
experience!
= @.@J xperi

RN E RIS

HEZEEE?

EHERNAEDFTEFRRBHINER - SHEEREH - EHEFRER
FE=ZKRE - EHESATERL - BLALBHEE - BLAFTHAHEMEE
R HESEHLE  EHERRFRLEIREZTSHHRERE  B—&
FEANAFERRNRETR - USHERNNERER - B REREKE

oo A= R
TREX

BRSRY @0 BENHR
HEDE 2EHNEHER - OINBREATE B

%% BEARNUTLED -
B EEEARMESILRD  BEBE RS

R0 RN EERERER o
FRURME  RRAEN—E EEEREe  MaRon B

What is an electric vehicle?

Electric vehicles (EVs) refer to vehicles that use electric motors as driving
force. The main components include batteries, battery control modules,

and motors. There are several types of EVs. Some are purely powered by
electricity, while some require additional energy sources. Compared to
conventional vehicles, EVs emit very little or even no greenhouse gases,
making them a more sustainable form of transportation. Replacing
conventional vehicles with EVs can significantly improve roadside air quality.

EV type Description Energy source

Battery EVs are all-electric vehicles that store
Pure electrical energy from an external source. Electricity
Their motors are powered by batteries only.

) Hybrid EVs mainly use the internal combustion Petrol or
Hybrid engine. They have a backup battery system

that captures energy during braking. diesel
Plug-in Plug-in hybrid electric EVs are hybrid EVs Petrol or diesel;
Hybrid that support charging. Electricity

EZTH « AIEER
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BENE vs BB
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Electric Vehicles vs Petrol Vehicles
Electric Vehicles Petrol Vehicles
Emits less pollution, pure electric Emits more pollution
cars emit no exhaust
Lower mileage Higher mileage
Slower charging Faster refuelling
(takes several hours) (only takes few minutes)
Lower driving and maintenance costs Higher driving and maintenance costs
Lower speed (around 160.9 km/h) Higher speed (over 482.8 km/h) a
Lower energy cost Higher energy cost E Et
(HKD 0.97 per km) (over HKD 5.81 per km) g:l- %
Higher energy efficiency (motor Lower energy efficiency (engine -|-< @
completely stops when parked, no idles when parked, wasting fuel) +m+ :
unnecessary energy consumption) — ’Eﬁ'
Quieter More noise H“EH

i
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Et (Battery): REHIZMHEN D © Powers the vehicle.

FIEEE (Controller): FEEMEIBENFENE S
Regulates the power from the battery to the motor.

F53E (Motor): i EREE(LEHEMEE - (EMELENRERBIEH ©
Convert electrical energy into mechanical energy which is then
translated into kinetic energy, resulting in moving the vehicle.

HEE)ZRL (Transmission system): i B HIEIEZEHEH o
Transfers power to the wheels.

75 EES (Charger): EEEMASE » TERXR/ERTE
Manages charging of the battery, and supports both AC/DC
charging.

EE#E ) (Electric power steering): B By# [e]I21E o
Assists with steering.

RM220/380VIZ#EF E O (AC 220/380V standard charging
connector): EARBEZEFRE ° For standard charging.

i

TR FeE#EEE (DC Fast charging connector): #E AR RIEZ
For fast charging.
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https://newjust.masterlink.com.tw/HotProduct/HTML/Basic.xdjhtm?A



#19EEE Understanding EV Car

EREHE EV CarVEEZEBHA=MHEAK - 255 Bt - EFHR
WMANEE - EMAEFRBRIEMER  KEFRBENEZFE £
BEAIE ©

>
LLl An InnoCar (EV Car) has three main parts: a battery, a circuit board,
£ and a motor. The battery gives power to the circuit board, which sends
'|E|'|' %ﬁi that power to the motor, helping the car move.
= ]
HEH
IE[H] 5 ==
e & O = — ) #iEEHE BEV
& [ce}
2 A
> it
= S
1 >
©
- -
18t = :
40 = 5
my ’ g ”r
s 2 Circuit Board
g o &7 HIER
+H S ey
-~ 2 Hath
(]
=
0 2 _
O E * A% Front Wheel
= 3 o b Battery
'|'E}|- Lm 2 o 5% Motor
& £ N
el p==! 2 o ETF#EEMR Circuit Board
o 5 3
& S 2 EHE EV Car ME Parts of the EV Car
i K g @ Eith+ FEE T SRR+ FZ Battery + Circuit Board + Motor
8 @ £ 4 EEB)EE BEV A1 It is similar to a Battery Electric Vehicle (BEV).
22 | Spark to Speed ‘ BEFH e« AlESIR e

> N
)




BEEZEIE What is a Circuit?

AL B BB — 0 < SAERIKMEER - REEROEE » ME
RAREBROER - EREERERE - EKDTRRB 4 °

Think of a circuit like a river. The water in the river is like an electric
current, flowing from high places to low places, and electric current
flows from positive to negative. The current moves through wires, just
like water flows in a river.

E8BIZR A Parts of a Circuit:

Bt BEERR AEREMHREE -

Battery The power source which gives energy to the circuit.

B  EEIRHNM  BEAREBHRQEAMID o

Wires These connect everything and let the current flow through the parts.
E¢rEA LHEAR > cERERAER (BAaRE)  BERES -

FIEE  ERITHMREK > c2iHER (MKRRE)  FLESR-

Switch  When you turn on the switch, it closes the circuit, letting current flow.
When you turn it off, it opens the circuit and stops the current.

[ B e
Open Close
Circuit Circuit
4o

¢

%
ﬁ ~
&= /1

Battery
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Series Circuit vs Parallel Circuit
ERNEZFXDBHMNABHEME  FERR -

There are two ways to connect circuits: series and parallel, each with
its advantages.

BHIEIS 6 1 B 85
Series Circuit Parallel Circuit
U—RERBEZRB LY UZRE R ERE T
All parts are connected by the same  Parts connected by different current
current paths paths
TETHDEZER TETHEBEEHREER
Different components share Different components each receive
the current the required current
HEBOEE HRBSEE
Uses less power Uses more power




BINBAIB FERISHR Circuit Board in the EV Car

EEHE EV Car EAZINE FRIENBB I BER - IMARBNTE
HARMEEE

The circuit board in the EV Car uses a parallel circuit with two buttons

and motors.

o RTERZME ESRESBBERLHIRE  FLHFEES ;
Pressing the yellow button allows current to flow through the upper path of the
circuit, making the upper motor turn.

o BT#HEIRIME  ESRESEBERTHRE  FTHEEES ;

Pressing the green button allows current to flow through the lower path of the circuit,

making the lower motor turn.

o ERNRTHEENSBZMER ERESRBERLANTHNRE  EMESE
ERFEE o
Pressing both the yellow and green buttons together allows current to flow through
both paths of the circuit, making both motors turn at the same time.

FBEREETREAVASTGE  ZFRNESBE EV Car FBTE
PELEEENE !

By mastering the combination and timing of pressing the buttons, you
can guide your EV Car through obstacles!

I\

#ENF - REIRNTBENE | s “:7

Let’s Build Your 0

Electric Car! e
i\

S -—
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#4831 Contact us ;
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BEBERKNERIGRERAEKANEIZ02E
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O

www.hkcin.org

+852 3589 6776
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.
©)f @hkcinfoundation
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