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What is electricity?

Electron

https://learn.sparkfun.com/tutorials/what-is-electricity
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What is electricity?

Valence electrons

Copper atom

https://learn.sparkfun.com/tutorials/what-is-electricity
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Electric conduction and insulation

Electric conductor Electric insulator
« Silver - PVC

+ Gold + Glass

» Copper « Air

e Aluminum « Ceramic



Electric current needs a circuit: a closed, never-ending loop of conductive
material.

>

Direction of current flow

Direction of electron flow

https://learn.sparkfun.com/tutorials/what-is-electricity
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AC / DC (Alternate current/Direct current)

Alternating Current: The Water Analogy Direct Current

Resistor




The voltage is the difference in charge between two points.
The current is the speed at which the load flows.
The resistance is the tendency of a material to resist the electric current.

V=IXR

V =Voltage|V]
I = Current|A]

R = Resistance|(l]




Electric power

P=VXI

P = Power|[W]
V =Voltage|V]

I = Current|A]
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Voltage

5V 19,5V 12V or 24V
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DC-to-DC converter
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https://en.wikipedia.org/wiki/DC-to-DC converter https://www.youtube.com/watch?v=8HG2ep33wb4
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AC-to-DC Converter / DC-to-AC Inverter

Inverter

https://www.viridiansolar.co.uk/resources-4-5-Solar-PV-Inverter.html
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HVDC transmission

How EGL1 will work

7 1
BB North Sea B B /
\

Torness area, n n Hawthorn Pit,
East Lothian B County Durham
Scotland England
HVAC electricity HVDC electricity HVAC electricity
HVAC = High voltage alternating current HVDC = High voltage direct current
1. Existing network 2. Substation 3. Converter station 4. Underground cable 5. Submarine cable

https://www.offshore-energy.biz/1-billion-contract-awarded-for-uk-subsea-electricity-superhighway/
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Electrical motor
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Electrical motor advantages vs disadvantages

High efficiency (less energy lost as heat)

Instant torque and quick start

Quiet operation

No direct emissions (environmentally friendly at use)
Precise control of speed and position

Reliable with long lifespan

Low maintenance (fewer moving parts, especially

AC motors)

Dependence on electricity supply

Batteries can be heavy, costly, and limited (for
portable use)

Some types (e.g. brushed DC) require
maintenance

Higher initial cost in some systems

Requires control electronics (adds complexity)

Can overheat without proper cooling



PV Solar Panel
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PV Solar Panel

Solar photovoltaic pancl prices
Average price of solar modules, expressed in US dollars per watt, adjusted for inflation.
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Data source: IRENA (2025); Nemet (2009); Farmer and Lafond (2016) - Learn more about this data

https://ourworldindata.org/grapher/solar-pv-prices https://en.wikipedia.org/wiki/Growth of photovoltaics
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PV Solar Panel
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PV solar panel advantages vs disadvantages

Renewable energy source (sunlight)
No direct emissions during operation
Low maintenance (no moving parts)
Scalable and flexible installation
Reduces electricity bills

Increases energy independence

Dependent on sunlight (weather and day/night cycle)
Requires storage or backup systems for reliability
High initial installation cost

Limited efficiency (not all sunlight converted)
Requires space for installation

Environmental impact from manufacturing and

disposal



Do you want to know more?

This is a selection of Youtube videos that extend the content offered in this module

How electricity works - working principle - The Engineering Mindset

How does a Transformer work - The Engineering Mindset

What is a DC/DC Converter? - Mouser Electronics

Electricity Across Oceans: Is HVDC the Future? - Engineering with Rosie
AC Electrical Generator Basics - The Engineering Mindset

Working Principle of DC Generator - Chrvoje _engineering

How does an Electric Motor work? (DC motor) - The Engineering Mindset
Induction Motor Basics (AC motor) - The Engineering Mindset

Generate Electricity - How Solar Panels Work - The Engineering Mindset
Overview of electric power systems - Sustainable Energy - TU Delft
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https://www.youtube.com/watch?v=1AaUK6pT_cE&list=PLWv9VM947MKjMtpgoXJ_azxuDdMnlSo69&index=11
https://www.youtube.com/watch?v=AOC7uTnxmTI&list=PLWv9VM947MKjMtpgoXJ_azxuDdMnlSo69&index=10
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