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Introduction to Engines

Unit One Classification of Engines
and Their Operating Principles

Passage A

e

Classification of Engines o S

All automotive engines are internal combustion engines (ICE) , which burn fuel with-
in the cylinders and convert the expanding force of the combustion into ro1ary force used to
drive the automobile. So an engine is the source of power and it is considered as the heart
of an automobile.

Automotive engines are ¢|assified as the reciprocating engine and rotary engine accord-
ing to the way they work; as the gasoline engine and diesel engine according to fuel they
burn; and as the inline engine, V-type engine, boxer engine and W-type engine according
to the number and the arrangement of cylinders.

Reciprocating Engine and Rotary Engine

Reciprocating engines are also called piston engines. The engines use one or more pis-
tons that move up and down or back and forth in the cylinders and convert the |,rcssure into
rotational kinetic cnergy transmitted to drive wheels (see Fig. 1-1. ). The reciprocating en-
gines are often found in almost all modern automobiles.

A rotary engine was developed in 1954. In this engine a three-sided rotor revolves
within a combustion ¢hamber as shown in Fig. 1-2. The expanding gas turns the rotor, pro-
ducing power and the cyliausied gas is expelled. The rotary engine has no reciprocating
parts such as pistons and valves. It develops a high Lorsepower, and produces no vibration,

but its fuel consumption is higher than that of the reciprocating engine.

\
L
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Fig. 1-1 Reciprocating Engine Fig. 1-2  Rotary Engine

Gasoline Engine and Diesel Engine

Gasoline engines use gasoline as fuel. =ik plugs are used to 12111¢ the mixture of fuel
and air inside the cylinder, «rcain: power to make a car run as shown in Fig. 1-3a. It is al-
so called the spark iznition engine. The features of the engine are high in speed, smooth in
operation, simple in the structure, light in weight and low in cost. Almost all cars use gaso-
line engines.

Diesel engines use diesel as fuel. It works by coriprescins the air inside the cylinder to
make diesel coming in from the injector burn, producing the power to drive a car ( see
Fig. 1-3b). So it is called the compression ignition engine. A diesel engine is more power-
ful and delivers better fuel economy than a gasoline engine. Diesel engines are often found

on large trucks, buses and some of cars.

irk 1*lu

a) b)

Fig. 1-3  Gasoline Engine and Diesel Engine
a) Gasoline Engine b) Diesel Engine



Unit One Classification of Engines and Their Operating Principles k\\a‘?"’%

Inline engine, V-type engine, boxer engine and W-type engine

Engine structures are identified by the number of cylinders and the ways the cylinders
are laid out.

Nowadays, all compact cars are equipped with 4-cylinder engine, some intermediate
cars with 6-cylinder engine, and full-size cars with 8- or 12-cylinder engine.

In a multi-cylinder engine, the cylinders are usually arranged in one of four ways: in-
line engine, V-type engine, boxer engine and W-type engine.

Inline engine has the cylinders arranged in a straight line with a single cylinder
head. Almost all 4-cylinder engines use this arrangement (see Fig. 1-4). There are also
some 5- and 6-cylinder-inline engines.

V-type engine has two rows of cylinders side-by-side with two cylinder heads, and it
is commonly used in V-6, V-8, and V-12 conligurations at a 90 or 60 degree angle to each
other (see Fig. 1-5).

Fig. 1-4  Inline Engines

Fig. 1-5 V-type Engines
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Boxer engine uses two opposing rows of cylinders with two cylinder heads at a 180
degree angle to each other, and it is less common than the above two designs. Boxer

engines are usually either 4-or 6-cylinders (see Fig. 1-6).

Fig. 1-6  Boxer engines

W-type engine is a newly developed engine. Some Audi A8 is equipped with a W12
engine. W-type engine has a shorter crankshaft, but it is complicaed in structure and
expensive in cost, compared to a V-type engine.

Different configurations of engine types have different .\ i00cc and disadvantoges in
terms of <imoothiness, manufacturing cost and shape oo These advantages and

disadvantages make them more suitable for certain vehicles.

New Words and Expressions
classification [ klesifi'keifon] n. 433
convert [kon'vait] ot fHFEAR; Fh
pressure ['prefa] n. JEJ]
rotary ['routori]  adj.  JEFLHY
classify ['klesifai] o 43
reciprocating [ri'siprokeitin]  adj.  {EE
energy ['enadzi] n. #E, BEE
transmit [treenz'mit] ot &4, Fi%
revolve [ri'volv] v JiEF%
chamber ['tfeimba] n. BEE
exhaust [ig'zoist] n. SR, HS
expel [ik'spel] w. HEH
horsepower ['hoispaus] n. I
vibration [vai'breifn] n. #&R3N
consumption [kon'samp[n] n. 4%, THFE
consume [kon'sjuzm] vt JHFE, 57
spark [spazk] n. KAE
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create [kri'eit] . A&

ignite [ig'nait] ot SR, fEERES
ignition [ignifon] n. sk, S
compress [kom'pres] o JE4A
compression [kom'prefon] n. JE4i
configuration [kon/figa'reifn] n. BECE; 454
complicated ['komplikeitid] adj. & 4%
advantage [od'vamtidz] n.  fEAL, EH
disadvantage [idisod'vaintidz] n.  @RAT
smoothness ['smudnis] n. PP
characteristic [ kerokta'ristk] —n. i
in terms of K45 ; MY

manufacturing cost il i& A A<

fuel consumption REHHFE

fuel economy BRIMZTFE

emission [i'mifn] n. HEik

Common Automobile Terms
crankshaft [ 'krepkfo:ft] n.  flifh
internal combustion engine PIEABL
reciprocating engine 152 X & ghl
rotary engine e K ohill
gasoline engine b A& Bl
diesel engine SEh & BhHL
spark plug KALZE .
spark ignition engine kA4S KRB
compression ignition engine AR K B
inline engine HY L &L
V-type engine V B &L
. boxer engine K%t & 5 & sh L
W-type engine W A& sl
combustion chamber ﬁ,’k“}%ﬁ
compact car 2 R A
intermediate car i 4
 full-size car s L
~cylinder head e

ignition system HAERG
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| Choose the best answer from the 4 choices according to the passage.

1. All automobile engines are
A) internal combustion engines B) rotary engines
C) reciprocating engines D) steam engines

2. The engines with pistons are often called

A) rotary engines B) reciprocating engines
C) gasoline engines D) internal combustion engines
3. In gasoline engines are used to ignite the fuel-air mixture, producing the
power.
A) three-sided rotor B) gasoline C) spark plugs D) diesel
4. Almost all compact cars are equipped with engines.
A) 4-cylinder B) 6-cylinder C) 8-cylinder D) 12-cylinder
5. Engines with cylinders arranged in a straight line are called
A) V-type engines B) boxer engines
C) W-type engines D) inline engines
6. Each of the following engines has two cylinder heads, except
A) inline engine B) V-type engine
C) W-type engine D) boxer engine

., According to the classification of engines in Column A , put the list of various

= engines below correctly into Column B.

Inline engine; Gasoline engine; Boxer engine; Diesel engine; Air cooling engine;

Reciprocating engine; V-type engine; Water cooling engine; Rotary engine

A B
1.
The ways an engine works .
1.
The fuel an engine burns g

The arrangement of cylinders

The ways of engine cooling

N =W b~




Unit One Classification of Engines and Their Operating Principles

#7 " Match the following English phrases in Column A with equivalent Chinese

- translation in Column B.

A B
1. internal combustion engine A) ¥Rl
2. boxer engine B) WAL
3. intermediate car C) A%
4. reciprocating engine D) SEvhHL
5. rotary engine E) RERRE
6. gasoline engine F) vV &%zl
7. V-type engine G) KXt & sl
8. compact car H) 18X %shil
9. diesel engine ) ARl
10. inline engine J) HENRE

 The following are some logos of cars and automobile companies from China.

\
=

= Match the following logos in number with their Chinese equivalents in letter.

6 ( ) 7 ( ) 8 ( ) 9 ( )

A, (PE-—K) FAW F. (9% $E) Luxgen
B. (KJK) Great Wall G. (E¥%) SAIC
C. (ZFd) Soueast H. (HWil) BYD

D. (AR%&) Zotye L. (%K) Dongfeng
E. (¥#5) Haima . (FHAH) Geely
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Passage B

Engine Operating Principles

The piston goes up and down inside the cylinder, causing the crankshaft to turn
through the connecting rod. Each movement of the piston is called a stroke. Four strokes—
intake stroke, compression stroke, power stroke and exhaust stroke—complete one working
cycle. When the fourth stroke is completed, the cycle begins again. Currently, almost all
cars use the four-stroke working cycle to make the engine run. However, the four-stroke
working cycle varies slightly from the gasoline engine and the diesel engine.

How the gasoline engine works

The first stroke is the intake stroke. The piston starts down, when the intake valve
opens up, letting the fuel-air mixture into the cylinder. When the piston reaches the bottom
of the cylinder, the intake valve closes, trapping the fuel-air mixture in the cylin-
der. During this stroke, the exhaust valve stays closed.

The second stroke is the compression stroke. At the bottom dead center (BDC) , the piston
moves back up, compressing the trapped fuel-air mixture in the cylinder with both intake and
exhaust valves closed. When the piston reaches the top of the cylinder, the pressure rises.

The third stroke is the power stroke. Near the end of the compression stroke or at the
top dead center (TDC) , the spark plug fires, igniting the compressed fuel-air mixture that
produces a powerful pressure. The combustion process pushes the piston down again with
great force, turning the crankshaft to transmit the power to the drive wheels.

The fourth stroke is the exhaust stroke. With the piston at BDC, the exhaust valve
opens up, and the piston moves up again and forces the burned gases out of the cylinder
into the exhaust manifold. From there, the burned gases travel through the exhaust system

into the environment, The piston goes up to TDC, exiting all the exhaust gases in prepara-

tion for starting the four-stroke cycle over again (see Fig. 1-7).

Intake Compression

-8, BRGEK
Fig. 1-7  Four-stroke Working Cycle



