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Scientists investigate that

which already is;

Engineers Create that

which has never been.

By Albert Einstein



.~ Stephen (or Stephan) Gary Wozniak (#f% % « #
iy * 2% E W #) (born August 11, 1950), known as
~ “Woz”, is an American inventor, electronics engineer,
~and computer programmer who co-founded Apple
Computer (now Apple Inc.) with Steve Jobs and Ronald
 Wayne. Wozniak single-handedly designed both the
~ Apple I and Apple II computers in the late 1970s. These
~ computers contributed significantly to the microcomputer
revolution.
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Understanding Engineering

Warm-up Task

Directions: Watch a short video and complete the outline.
Name of the glove:
Birthplace of the glove:
Functions of the glove:
How it works:




Part One Focus Reading

Engineering

Engineering is the application of scientific, economic, social, and practical knowledge in
order to invent, design, build, maintain, and improve structures, machines, devices, systems,
materials and processes. The discipline of engineering is extremely broad, and encompasses a
range of more specialized fields of engineering, each
with a more specific emphasis on particular areas of
applied science, technology and types of application.

The American Engineers’ Council for Professional
Development (ECPD, the predecessor of ABET) has
defined “engineering” as:

The creative application of scientific principles
to design or develop structures, machines, apparatus, or manufacturing processes, or works
utilizing them singly or in combination; or to construct or operate the same with full
cognizance of their design; or to forecast their behavior under specific operating conditions;
all as respects an intended function, economics of operation or safety to life and property.

Engineering has existed since ancient times as humans devised fundamental inventions
such as the wedge, lever, wheel, and pulley. Each of these inventions is consistent with the
modern definition of engineering, exploiting basic mechanical principles to develop useful
tools and objects.

The term engineering itself has a much more recent etymology, deriving from the word
engineer, which itself dates back to 1300, when an y
engine’er (literally, one who operates an engine)
originally referred to “a constructor of military
engines.” In this context, now obsolete, an “engine”
referred to a military machine, i.e., a mechanical
contraption used in war (for example, a catapult).
Notable examples of the obsolete usage which have
survived to the present day are military engineering

corps, e.g., the U.S. Army Corps of Engineers.
The word “engine” itself is of even older origin, ultimately deriving from the Latin
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ingenium, meaning “innate quality, especially mental power, hence a clever invention.”

Later, as the design of civilian structures such as bridges and buildings matured as a
technical discipline, the term civil engineering entered the lexicon as a way to distinguish
between those specializing in the construction of such non-military projects and those involved
in the older discipline of military engineering. _

Engineering is a broad discipline which is often broken down into several sub-disciplines.
These disciplines concern themselves with differing areas of engineering work. Although
initially an engineer will usually be trained in a specific discipline, throughout an engineer’ s
career the engineer may become multi-disciplined, having worked in several of the outlined
areas. Engineering is often characterized as having four main branches:

Chemical engineering — The application of physics, chemistry, biology, and engineering
principles in order to carry out chemical processes on a commercial scale, such as petroleum
refining, microfabrication, fermentation, and biomolecule production.

Civil engineering' — The design and construction of public and private works, such as
infrastructure (airports, roads, railways, water supply and treatment etc.), bridges, dams, and
buildings.

Electrical engineering” — The design and study of various electrical and electronic systems,
such as electrical circuits, generators, motors, electromagnetic/electromechanical devices,
electronic devices, electronic circuits, optical fibers, optoelectronic devices, computer systems,
telecommunications, instrumentation, controls, and electronics.

Mechanical engineering’ — The design of physical or mechanical systems, such as power
and energy systems, aerospace/aircraft products, weapon systems, transportation products,
engines, compressors, powertrains, kinematic chains, vacuum technology, and vibration
isolation equipment.

Beyond these four, sources vary on other main branches. Historically, naval engineering
and mining engineering were major branches. Modern fields sometimes included as major
branches include manufacturing engineering, acoustical engineering, corrosion engineering,
Instrumentation and control, aerospace, automotive, computer, electronic, petroleum, systems,
audio, software’, architectural, agricultural, biosystems, biomedical, geological, textile,
industrial, materials, and nuclear engineering. These and other branches of engineering are
represented in the 36 institutions forming the membership of the UK Engineering Council.

New specialties sometimes combine with the traditional fields and form new branches -
for example Earth Systems Engineering and Management involves a wide range of subject
areas including anthropology, engineering, environmental science, ethics and philosophy. A
new or emerging area of application will commonly be defined temporarily as a permutation or
subset of existing disciplines; there is often gray area as to when a given sub-field becomes
large and/or prominent enough to warrant classification as a new “branch.” One key indicator of
such emergence is when major universities start establishing departments and programs in the
new field.
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For each of these fields there exists considerable overlap, especially in the areas of the
application of sciences to their disciplines such as physics, chemistry and mathematics.

The study of failed products is known as forensic engineering, and can help the product
designer in evaluating his or her design in the light of real conditions. The discipline is of
greatest value after disasters, such as bridge collapses, when careful analysis is needed to

establish the cause or causes of the failure.

Words & Expressions

A AW N

7.
8.
9.
10
11

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24.
28.

26
2y
28
29
30

*

.discipline n. ##}

.encompass v. %, AH; GEHAHEEHEY
.arangeof —&R%; —L&; —F

.predecessor . HifE, #I#E: RAEFRY, s <h>HH%E
.apparatus n. {X2%, 2%

.utilize v. FIH, f#H

wedge n. B BUEY); GEE/RKERE) BUBE LR
lever n. AL#F; #EA; TH

pulley n. W% (41), W%E; Kk

. be consistent with - {fHF %

.etymology n. ¥R, YR VLA

derive from -2, HT

date back to B F]---, H---FFLH

obsolete adj. FKFWI; ENH, CIELRH
contraption n. WIHIEE, kMY

catapult n. BT A, CHLHGTES; G EER
innate adj. RAER; ®EH, FEHFEK; NERN, HEREHN
lexicon n. W#; EH(]EIC

specialize in %X, ¥, Ll A%l; HE

scale nJEE, 25l

petroleum refining £ Jiiin T

microfabrication n. {400 T

fermentation n. K%

biomolecule n. #1571

circuit n. H¥

.generator n. KHHL

. electromagnetic adj. [#)] WK

. electromechanical adj. HBIHLBK, HLEF, HEHLE
. optical fibers S £ 4

. optoelectronic adj. JtHL T ]
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31. compressor n. JESHL, E4EHL

32. powertrain  Z1 /1 R4

33. kinematic adj. IE3¥H], BEF¥ LK

34. acoustical adj. WriEH], F2EH

35.corrosion n. JEPh, 4, Bl

36. anthropology n. A%

37. permutation n. (—HHEYREHK—F) F5

38. warrant v. fRilF, fH{R; 2L

39.overlap n. EH&HH

40. forensic adj. EREM, ¥EBLH: AFFBHER, RS ETEEDR

*&- . Notes

1. Civil engineering, considered one of the oldest engineering disciplines, encompasses
many specialties. The major ones are structural, water resources, construction, transportation,
and geotechnical engineering. Many civil engineers hold supervisory or administrative
positions, from supervisor of a construction site to city engineer. Others may work in design,
construction, research, and teaching.

FTATHEEBRGEZH TRE%ERZ —, BAEFE T, FTEFEH. KR, @5, T&E
MR EAR TR, 2 AR TEMERT &M R EEER KA, WEN T B A G AT
MR TREM. &S NFioh, 2ig. JTRmEsIE.

Civil engineering is grouped into seven specialty areas: structural, environmental,
geotechnical, water resources, transportation, construction, and urban planning. In practice,
these are not always hard and fixed categories, but they offer a helpful way to review a very
diverse and dynamic field.

TARTREAT S BT SR 5K, FRBE, MURER, KFl. 20@E. EFM T
e ERES, XFFERLEEEARRIE, EXMSREHT THREARATHEINZHULE
AW U

Civil engineers design and supervise the construction of roads, buildings, airports, tunnels,
dams, bridges, and water supply and sewage systems. They must consider many factors in the
design process from the construction costs and expected lifetime of a project to government
regulations and potential environmental hazards such as earthquakes and hurricanes.

TARTREIPXERE. BRY. Y5, BE. KL HROEERMUK, 5 RG#1TR
WAEE . EvotdES, WL sEELMEE, mEEsA. SE IR, BUFK
ERAE IR . JRREE HRKE .

2. Electrical engineering is a field of engineering that generally deals with the study and
application of electricity, electronics, and electromagnetism. This field first became an
identifiable occupation in the latter half of the 19th century after commercialization of the
electric telegraph, the telephone, and electric power distribution and use. Subsequently,
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broadcasting and recording media made electronics part of daily life. The invention of the
transistor and, subsequently, the integrated circuit brought down the cost of electronics to the
point where they can be used in almost any household object.

HATEERZXTHE. 1. BEFTHEHN TR, 19 L TR, 8
WA EAE A SEIL T R G, WA S — RN — M7k BEJE, 4
FSRE WA EAS BRSO H A3 10— 84 o A 1R R BRI EL /S L LA B8 o WL B PG
THTARBA, 15 )LF A KK EED) i IRAEHR AT LA o 44

Electrical engineers design, develop, test, and supervise the manufacture of electrical
equipment. Some of this equipment includes electric motors; machinery controls, lighting, and
wiring in buildings; radar and navigation systems; communications systems; and power
generation, control, and transmission devices used by electric utilities. Electrical engineers also
design the electrical systems of automobiles and aircraft.

HA TR F R &N TR, HRE R TRERHE. MomTR®
AfE: Bl BRMPRER . MERAL, SERNSMARSL: BERS: BhaaEH
MR, BEEIMRRE RS B LEME IR EMRNZ BRI RS.

Electronics engineers are responsible for a wide range of technologies, from portable
music players to global positioning systems (GPS), which can continuously provide the
location of, for example, a vehicle. Electronics engineers design, develop, test, and supervise
the manufacture of electronic equipment such as broadcast and communications systems. Many
electronics engineers also work in areas closely related to computers. However, engineers
whose work is related exclusively to computer hardware are considered computer hardware
engineers. Electronics engineers specialize in areas such as communications, signal processing,
and control systems or have a specialty within one of these areas—control systems or aviation
electronics, for example.

B TR A ST S M &R EoR, WS G SRR 2 2 EM RS (GPS). GPS
A LA EER Bt EM SN ER R . A F LRIMAFRFR&EE. FTFRMIEK, FhEH
FRARSIE, W HAEERK. WL BT LRI TEMEE STHEVFEDHEX. HE,
# LRI NS TAE U S v AR oG, WA Bt SN TR, ¥ AR &
BE. FoAENERRRFIE, BRE L IUITX LTI P R — T, Wi H R
HLT

3. Mechanical engineering is one of the largest, broadest, and oldest engineering
disciplines. Mechanical engineers use the principles of energy, materials, and mechanics to
design and manufacture machines and devices of all types. They create the processes and
systems that drive technology and industry.

U TR e AR R K AU T SRl N IS A TR R Z — . HU TRz H fig
PR BORUR ) 2 SR B A P A A R A N LS AN B . AR ATIBT S I T 2R A RIS T
BARE T A RE.

Mechanics, energy and heat, mathematics, engineering sciences, design and manufacturing
form the foundation of mechanical engineering. Mechanics includes fluids, ranging from still
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water to hypersonic gases flowing around a space vehicle; it involves the motion of anything
from a particle to a machine or complex structure.

N RREEHE. HE. TREERSOTSHIEMM T I T2 2. J1FruE
BRI AP, MERERIK ZARGMRSFRE L. D2 A IERZES), NERT,
KEHAFTEIRHIGH

Engineers in this discipline work on power-producing machines such as electric generators,
internal combustion engines, and steam and gas turbines. They also work on power-using
machines such as refrigeration and air-conditioning equipment, machine tools, material-
handling systems, elevators and escalators, industrial production equipment, and robots used in
manufacturing. Some mechanical engineers design tools that other engineers need for their
work. In addition, mechanical engineers work in manufacturing or agriculture production,
maintenance, or technical sales; many become administrators or managers.

AR TR A PN B ) MBS, WAL, AL, 2R PL: AT
HAEFFERENLAS, WOKAE. DWW & PUR. MR RS, e Azhihsh. Tk ik
&R TFAPMISEAN . ARV TREM R H i TN TAETRERN TR, b, P
TREIM At N F R A - BRI A ™ B A R S, WHEIRZ AR S B BB .

4, Computer software engineers can generally be divided into two categories: applications
engineers and systems engineers. Computer applications software engineers analyze end users’
needs and design, construct, deploy, and maintain general computer applications software or
specialized utility programs. These workers use different programming languages, depending
on the purpose of the program and the environment in which the program runs. The
programming languages most often used are C, C++, Java, and Python. Some software
engineers develop packaged computer applications, but most create or adapt customized
applications for business and other organizations. Some of these workers also develop
databases.

VAR TR — AT LAy AP R N AR R L. vHEALN 4L
PRI A A 280 B i sk, Wovh M, R dE bl A v DL TR BB T SE AR
XL T RITRERE P B FAZ TS AAR N REE S .. REANREESZ C, C+H,
Java fl Python. F&e8f TREIMIT AT R ENN ARG, BEXZHEBRESIEA LTS
HA AR ERIMN AR . ALK TRITETTAEIEE (MR,

Computer systems software engineers coordinate the construction, maintenance, and
expansion of an organization’s computer systems. Working with the organization, they
coordinate each department’s computer needs—ordering, inventory, billing, and payroll
recordkeeping, for example—and make suggestions about its technical direction. They also
might set up the organization’s intranets—networks that link computers within the organization
and ease communication among various departments. Often, they are also responsible for the
design and implementation of system security and data assurance.

WHEI ARG TR AT RN EN RS RRE . 4eP My . AP RS
vk EHLF R, B, 5. FEA. SGENLECREF, HFREEORT AR iR
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AR R T P b 2 R A B g o | W - - W Pl TSR N R T - 2V
AT B BT BRI SE AR G5 () e e R B R IR AR R

Systems software engineers also work for companies that configure, implement, and
install the computer systems of other organizations. These workers may be members of the
marketing or sales staff, serving as the primary technical resource for sales workers, or
providing logistical and technical support. Since the selling of complex computer systems often
requires substantial customization to meet the needs of the purchaser, software engineers help
to identify and explain needed changes. In addition, systems software engineers are responsible
for ensuring security across the systems they are configuring.

R TIZIACE . HiakE vt EHLRGE . XL TR AT fE A5 4 [ BA A 52 B
BAR, SfEMHEARNEEERRIR, SREEHMERR. HTERNTEILAS
O HERERES], SO DRI B i e AR T R AR . A, RGURMF LARINIE
R RMATFTCE RG22

Task l Match the words with their definitions.

discipline _ maintain___ extremely_  apparatus_ innate

circuit______ generator___ etymology_  ~ overlap_  permutation__

(Da representation of common ground between theories or phenomena

@engine that converts mechanical energy into electrical energy by electromagnetic
induction

(3equipment designed to serve a specific function

@keep in a certain state

®a history of a word

®not established by conditioning or learning

(Dan electrical device that provides a path for electrical current to flow

®to a high degree or extent

©an event in which one thing is substituted for another

(9a branch of knowledge

Task Complete the fol lowing sentences with the phrases given below and

trans/ate them into Chinese.
specialize in arange of be consistent with date back to derive from
(D He says future reforms must free trade and open investment.

@ Start-up costs are lower, because each business can just one narrow
segment.

@ These abilities something called machine learning, which is at the heart
of many modern Al applications.



