What Is Electrical i Text A
Engineering?

1 Electrical engineering is one of the newer branches of engineering, and dates
back to the late 19th century. It is the branch of engineering that deals with
the technology of electricity. Electrical engineers work on a wide range of
components, devices and systems, from tiny microchips to huge power station
generators. ‘

2 Early experiments with electricity included primitive batteries and static
charges. However, the actual design, construction and manufacturing of useful
devices and systems began with the implementation of Michael Faraday’s Law
of Induction, which essentially states that the voltage in a circuit is proportional
to the rate of change in the magnetic field through the circuit. This law applies
to the basic principles of the electric generator, the electric motor and the
transformer. The advent of the modern age is marked by the introduction of
electricity to homes, businesses and industry, all of which were made possible
by electrical engineers.

3 Some of the most prominent pioneers in electrical engineering include Thomas
Edison (electric light bulb), George Westinghouse (alternating current, AC),
Nikola Tesla (induction motor), Guglielmo Marconi (radio) and Philo T.
Farnsworth (television). These innovators turned ideas and concepts about
electricity into practical devices and systems that ushered in the modern age.

4 Since its early beginnings, the field of electrical engineering has grown
and branched out into a number of specialized categories, including power
generation and transmission systems, motors, batteries, digital computers
and control systems. Electrical engineering also includes electronics, which
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has itself branched into an even greater number of subcategories, such as

radio frequency (RF) systems, telecommunications, remote sensing, signal
processing, digital circuits, microelectronics, instrumentation, audio, video and
optoelectronics.

The field of electronics was born with the invention of the thermionic valve
diode vacuum tube in 1904 by John Ambrose Fleming. The vacuum tube

basically acts as a current amplifier by outputting a multiple of its input current.
It was the foundation of all electronics, including radios, television and radar,
until the mid-20th century. It was largely supplanted by the transistor, which
was developed in 1947 at AT&T’s Bell Laboratories by William Shockley, John
Bardeen and Walter Brattain, for which they received the 1956 Nobel Prize in
physics.




What does an electrical engineer do?

“Electrical engineers design, develop, test and supervise the manufacturing of *
electrical equipment, such as electric motors, radar and navigation systems,
communications systems and power generation equipment,” states the U.S.
Bureau of Labor Statistics (BLS). “Electronics engineers design and develop
electronic equipment, such as broadcast and communications systems — from
portable music players to global positioning systems (GPS).”

If it’s a practical, real-world device that produces, conducts or uses electricity,
in all likelihood, it was designed by an electrical engineer. Additionally,
engineers may conduct or write the specifications for destructive or
nondestructive testing of the performance, reliability and long-term durability
of devices and corr‘lponents.

Today’s electrical engineers design electrical devices and systems using basic
components such as conductors, coils, magnets, batteries, switches, resistors,
capacitors, inductors, diodes and transistors. Nearly all electrical and electronic
devices, from the generators at an electric power plant to the microprocessors
in your phone, use these few basic components.

Critical skills needed in electrical engineering include an in-depth
understanding of electrical and electronic theory, mathematics and materials.
This knowledge allows engineers to design circuits to perform specific
functions and meet requirements for safety, reliability and energy efficiency,
and to predict how they will behave, before a hardware design is implemented.
Sometimes, though, circuits are constructed on “breadboards”, or prototype
circuit boards made on computer numeric controlled (CNC) machines for
testing before they are put into production.

Electrical engineers are increasingly relying on computer-aided design (CAD)

systems to create schematics and lay out circuits. They also use computers
to simulate how electrical devices and systems will function. Computer
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simulations can be used to model a national power grid or a microprocessor;
therefore, proficiency with computers is essential for electrical engineers.

In addition to speeding up the process of drafting schematics, printed circuit
board (PCB) layouts and blueprints for electrical and electronic devices,

CAD systems allow for quick and easy modifications of designs and rapid
prototyping using CNC machines. A comprehensive list of necessary skills and
abilities for electrical and electronics engineers can be found at MyMajors.com.

Electrical engineering jobs and salaries

Electrical and electronics engineers work primarily in research and
development industries, engineering services firms, manufacturing and the
federal government, according to the BLS. They generally work indoors, in
offices, but they may have to visit sites to observe a problem or a piece of
complex equipment, the BLS says.

Manufacturing industries that employ electrical engineers include automotive,
marine, railroad, acrospace, defense, consumer electronics, commercial
construction, lighting, computers and components, telecommunications and
traffic control. Government institutions that employ electrical engineers include
transportation departments, national laboratories and the military.

Most electrical engineering jobs require at least a bachelor’s degree in
engineering. Many employers, particularly those that offer engineering
consulting services, also require state certification as a professional engineer.
Additionally, many employers require certification from the Institute of
Electrical and Electronics Engineers (IEEE) or the Institution of Engineering
and Technology (IET). A master’s 'dégree is often required for promotion to
management, and ongoing education and training are needed to keep up with
advances in technology, testing equipment, computer hardware and software,
and government regulations.
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As of July 2014, the salary range for a newly graduated electrical engineer
with a bachelor’s degree is $55,570 to $73,908, according to Salary.com. The
range for a mid-level engineer with a master’s degree and five to 10 years of
experience is $74,007 to $108,640, and the range for a senior engineer with

a master’s or doctorate and more than 15 years of experience is $97,434 to
$138,296. Many experienced engineers with advanced degrees are promoted to
management positions or start their own businesses where they can earn even

more.

The future of electrical engineering
Employment of electrical and electronics engineers is projected to grow by

? 6

4% between now and 2022, because of these professionals’ “versatility in

developing and applying emerging technologies™ as the BLS says.

The applications for these emerging technologies include studying red electrical
flashes, called sprites, which hover above some thunderstorms. Victor Pasko,
an electrical engineer at Penn State, and his colleagues have developed a model
for how the strange lightning evolves and disappears.

Another electrical engineer, Andrea Alu, of the University of Texas at Austin,
is studying sound waves and has developed a one-way sound machine. “I can
listen to you, but you cannot detect me back; you cannot hear my presence.”
Alu told LiveScience in a 2014 article.

And Michel Maharbiz, an electrical engineer at the University of California,
Berkeley, is exploring ways to communicate with the brain wirelessly.

The BLS states, “The rapid pace of technological innovation and development
will likely drive demand for electrical and electronics engineers in research and
development, an area in which engineering expertise will be needed to develop
distribution systems related to new technologies.”
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New words and expressions

component /kom'pavnant/ n.
one of several parts that together make up a whole
machine 44

generator /'dzenarerta(r)/ n.
an engine that converts mechanical energy into
electrical energy by electromagnetic induction %

HHL

charge /tfa:d3/ n.

the amount of electricity that is put into a battery or
carried by a substance Hifif; Hiig
implementation /,rmplimen'te1fon/ n.

the act of accomplishing some aim or executing
some order J#17; $dT; it

voltage /'voultid3/ n. 7

electrical force measured in volts B ; R4

cireuit /'sakit/ n.

" the complete path of wires and equipment along
which an electric circuit flows HL#
transformer /treens'forma(r)/ n.
a piece of electrical equipment which changes a
voltage to a higher or lower voltage ZFFEEF -

advent /'&dvont/ n.
the coming of an important event, person,
invention, etc. HiBl; FR

prominent /'prominant/ adj. :
conspicuous in position and importance B3
Rihi; FAM e

AC abbr. (alternating current) ELjfiH

usher /'Afa(r)/ vt.

to cause sth. new to start, or to be at the start of sth.
new Hi%; FFEY

8 A TRRE

transmission /treenz'mifan/ n. &5

instrumentation / mstrumen'teifon/ n.

the set of instruments used to help in controlling a
machine i {XEE; (LEMYFE

optoelectronics /'optovr lek'troniks/ 7.

e T

thermionic /,03:m1'pnik/ adj.

P BT

valve /velv/ n.

a closed glass tube used to control the flow of
electricity in old radios, television, etc. B4 ; H
= :

diode /'daroud/ n.

an electric device in which the electric current
passes in one direction only (HF) —4&%

vacuum /'vekjuom/ n.

a space that is completely empty of all gas,
especially one from which all the air has been
taken away HLZ5

current /'karant/ n.

a flow of electricity through a conductor Hijfi

supplant /sa'bla:nt/ vt.
to take the place of, or move into the position of &

By MR 8 e

transistor /traen'sista(r)/ n.
a semiconductor device capable of controlling the

_—flow of electricity A%

capacitor /ka'paesita(r)/ n.

-~ an electrical device characterized by its capacity to

store an electric charge HLZF8%

inductor /in'dakta(r)/ n.
an electrical device (typically a conducting coil)
that introduces inductance into a circuit B &%



prototype /'pravtautaip/ n.

 astandard or typical example J7; #i7<
numeric /nju:'merik/ adj.
measured or expressed in numbers 55 #); Hff
5]

schematic /ski'meetik/ n. E3%;
simulate /'stmjulert/ vi.
to create a representation or model, or reproduce
someone’s behavior or looks #iftl; Hifji
Aamplifier /'@mplifaia(r)/ n. »
' electronic equipment thatiincreases the strength of
signals passing through it fif{ A 2%
grid /grid/ n.
a system of high tension cables by which electrical
power is distributed throughout a region %ij Hi %
prototyping /,pravtau'taipin/ n.
FEOL CJRBIL ) i s FRLBoT; RAILBGT
versatility /, vaisa'tiloty/ n.
having a wide variety of skills £ Hi&; 2422
emerging /1'ma:dzi/ adj.
coming into existence Fr24H
hover /"hova(r)/ vi.
to hang in the air, or to move to and fro #7E; flk
Al
expertise /,ekspa:'tiiz/ n.
special skill or knowledge that is acquired by
training, study or practice % J&IREFRE
distribution / distrr'bju:fan/ .
the act of distributing or spreading or apportioning
SYlL; S
branch out (into) W2; HE

lay out BoR; #it; ZHE

Reading comprehension

Fill in the blanks based on the information
from Text A with the help of the initial
letters given and figure out the paragraphs.

1. Electrical engineering is about the
technology of e which dates
back to the late 19th century. (Para. __)

2. Law of Induction, written by Michael
Faraday, states that the v
in a circuit is proportional to the rate of
change in the magnetic field through the
circuit. (Para. __)

3. Electrical engineering has itself
branched into an even greater
number of subcategories, such as
r frequency (RF) systems,
telecommunications, remote sensing,
signal processing and digital circuits.
(Para. )

4. It was the invention of the v
tube that made electronics widespread
and practical in the first half of the 20th
century. (Para. __)

5. Thet
revolutionized the field of electronics and

an |[EEE milestone,

paved the way for smaller and cheaper
radios, calculators and computers.
(Para. __)
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