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Engine Overview

Passage A Kinds of Engines

The engine is the heart of an automobile. The purpose of an automotive engine is to convert
fuel into the energy that moves the automobile. Currently the easiest way to create motion from fuel
is to burn the fuel inside an engine. Therefore, an automotive engine is an internal combustion
engine, which burns fuel within the cylinders and converts the expanding force of the combustion
into rotary force used to drive the automobile.

There are several types of internal combustion engines classified as reciprocating or rotary
engine; spark ignition or compression ignition engine; and alternative-fuel engine or hybrid-electric
vehicle.

Reciprocating Engine

The most familiar combination is
the reciprocating, spark-ignited, four-
stroke gasoline engine, shown in Fig.1-1a.
The modern automobile is usually
driven by a water-cooled, piston-type
internal combustion engine, mounted in

the front of the automobile; its power

may be transmitted either to the front
wheels, to the rear wheels, or to all
four wheels. Some automobiles use air- Fig. 1-1 Engines

cooled engines, but these are generally a) Gasoline engine  b) Diesel engine
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less efficient than the liquid-cooled type. The other main type of reciprocating engine is the diesel
engine( shown in Figl-1b) , which is employed both for heavy vehicles, such as trucks and buses,
and for a small nuﬁlber of family sedans. Both diesel and gasoline engines generally employ a four-
stroke cycle.

Rotary Engine

A rotary internal combustion engine, also called Wankel engine, developed by Felix Wankel of
Germany in 1954, might provide an alternative to the reciprocating internal combustion engine be-
cause of its low exhaust emissions and feasibility for mass production. In this engine a three-sided
rotor revolves within a combustion chamber in which the free space contracts or expands as the rotor
turns, see Fig. 1-2. Fuel is inhaled, compressed, and fired by the ignition system. The expanding
gas turns the rotor and the exhausted gas is expelled, shown in 1-3. The rotary engine has no
valves, pistons, connecting rods, reciprocating parts, or crankshaft. It develops a high horsepower,
and essentially, produces no vibration, but its fuel consumption is higher than that of the conven-

tional piston engine.

Intake

Exhaust

Fig.1-2 Rotary engine Fig.1-3 Rotary cycle

Alternative-fuel Engine

‘Internal combustion engines consume relatively high amounts of petroleum, and contribute
heavily to air pollution; therefore, other types of fuels and non-conventional engines are being stud-
ied and developed.

An alternative-fuel vehicle ( AFV) is a dedicated flexible-fuel vehicle with a common fuel tank
designed to run on varying blends of unleaded gasoline with either ethanol or methanol or a dual-fuel
vehicle designed to run on a combination of an alternative fuel and a conventional fuel. An ad-
vanced-technology vehicle (ATV) combines a new engine, power train, and drive train system to

significantly improve fuel economy. The ideal alternative-fuel engine would burn fuel much more




cleanly than conventional gasoline-powered internal combustion engines and yet still be able to use

the existing gas stations.
Hybrid-electric Vehicle
A hybrid vehicle, or a hybrid-e-

lectric vehicle ( HEV ) ( shown in

Fig.1-4), is powered by two or more
energy sources, one of which is elec-
tricity, to produce a high-mile-per-
gallon, low-emission drive. There are
two types of HEVs, series and paral- .
lel. In a series hybrid, all of the vehi-
cle power is provided from one

source. For example, an electric mo-

Fig.1-4 Hybrid-electric vehicle

tor drives the vehicle from the battery pack and the internal combustion engine powers a generator

that charges the battery. In a parallel hybrid, power is delivered through both paths, the electric

motor and the internal combustion engine powering the vehicle. Thus, the electric motor may help

power the vehicle while idling and during acceleration. The internal combustion engine takes over

while cruising, powering the drive train and recharging the electric motor’ s battery.

In current production hybrids both the engine and the electric motor are connected to the wheels

by the same transmission. With the assistance of the electric motor the engine can be much smaller.

New Words

engine [ 'endzin] n. EFHL

automobile [ 'srtomoubizl] n. K%
automotive [ oito'moutiv] adi. WEM
convert[ kon'vart] w. A ik
energy ['enodzi] n. g, fEE

create [ kn'eit] . )%, B, EH
fuel [fjusl] n. BBl

cylinder[ 'silinda] n. =&

reciprocating [ ri'siprokeitin] adj. FEE K
rotary[ 'routori] adj. FEHEH

classify [ 'klesifai] 2. 433

spark [spatk] n. k7E

ignition[ ig'nifan] n. Ak, HBR
compression [ kom'pref(2)n] n. E43
alternative [ o:l'tomoativ] n. XM, EHE
stroke [ strouk] n. MR, TR

gasoline [ 'g@salizn] n. &M







hybrid[ "haibrid] adj. JBE-&H
high-mile-per-gallon adj. BINCHFHERY
series[ 'siorizz] n. EBEE

parallel[ 'peralel] n. FHEf

battery [ 'beetori] n. FHH M, i

idle [ 'aidl] . Z5%%

acceleration [ ek selo'reifon] n. JOEE
cruise [ kruiz] wvi. 7%, A

recharge [ 'rir'tfa:dz] ot. FBIEH

assistance [ o'sistons] n. WpBh, F B

Phrases and Expressions

internal combustion engine B (% 3h)HL
reciprocating engine & 3, &K sl

rotary engine/ Wankel engine % -F &k sh#l/IE 3 /R E 3L
spark ignition engine K 7E 5 Kk & 3h#l
compression ignition engine ERR 5k KBl
alternative engine 1t Fi# Kl & sl
water-cooled/liquid-cooled engine K¥& R EFIV/ BB KL
front wheel Rij#

rear wheel J5%

air-cooled engine RX\¥ R &k sh¥l

diesel engine %&yH & Bh#l,

heavy vehicle HEHEIZE

family sedan FAFE

four-stroke cycle U7 F2{E

exhaust emissions [ S HEHMK

mass production R FAE A= =

combustion chamber REBE

ignition system 5 kK &

connecting rod EFF

fuel consumption BRKI I #E

air pollution FEHTH

alternative-fuel vehicle fYABBIKZE
flexible-fuel vehicle ZEMHBRBIIKE
dual-fuel vehicle XUBAKIEE
advanced-technology vehicle Ef4ﬁﬁ$

power train 3171651 & ({245 RS BRI 3, ABFE R SIPLEFR“ drive train”)

drive train system {£zh%&




fuel economy RN ZHF1E

gas station Iy o

hybrid-electric vehicle B& 318 31%E
electric motor HLZI#1

battery pack EH A

EXERCISE 1
Decide whether the following statements are True or False according to the passage.
1. The engine is generally called the “heart” of an automobile.
2. The aim of an automotive engine will convert the energy into fuel that moves the automobile.

3. The other main type of reciprocating engine is the diesel engine that is employed only for

heavy vehicles, such as trucks and buses.

4. The rotary engine has a high horsepower and produces no vibration, but its higher fuel con-

sumption.

5. Internal-combustion engines consume relatively less amounts of petroleum, and contribute

commonly to air pollution.
6. It has been proved that the ideal alternative-fuel engine would burn fuel much more cleanly

than traditional gasoline-powered internal combustion engines.

EXERCISE 2
Translate the following phrases into Chinese or English.

1. the internal combustion engine

2 R K3
3. exhaust emissions

4. PRRLE

5. fuel economy

6 MIRE

7. hybrid-electric vehicle

8 RIR A=
9. dual-fuel vehicle

10. R R &3l

EXERCISE 3

Fill in the blanks with the suitable words or phrases given below , changing the form where nec-
essary.

in a reciprocating engine, a diesel engine, convert ... into, electric motor, diesel

engine, four-stroke cycle, internal combustion engine, engine

1. compresses its cylinder air on its compression stroke before any fuel enters




the cylinder.

2. The is the one most commonly used in the automotive field.

3. According to the fuel energy used, the internal combustion engines are also divided into gas-

oline engines, and

4. The piston the potential energy of the fuel the kinetic

energy.

5. The power production cycle consists of four strokes of the position

6. The is generally considered the “heart” of an automobile.

7. This of piston within the cylinder is repeated time and again to push the

vehicle forward.

8. There are actually varieus types of engines such as , steam engines, and

internal combustion engines.

EXERCISE 4
Match the following English phrases in Column A equivalents in Column B.
A B
1. compression ratio A. a heart of an automobile
2. internal combustion engine B. the movement of the piston within the cylinder and the distance of piston travel
3. engine C. the total volume divided by the compression volume
4. stroke D. a mixture of flammable liquid hydrocarbons deri\;ed chiefly from crude petroleum
S. reciprocatjng E. the up and down action of a piston in the cylinder
6. gasoline F. burning their fuel inside their cylinders
EXERCISE 5

Translate the Chinese given in the brackets into English.

1. If you know something about ordinary gasoline engines, you will have notice that

(ML T RAREH ESEMILE =),

2. The engine is the source of power that (FEKRETY).

3. As it would not be reasonable to have to stop the engine ' (BWREREE).

4, (ﬁ%%{#ﬁ?§ﬁ$ﬁﬁﬁﬁﬁ%m) , but most of them are to make
it run.

5. Not all of this heat can be used, and (ﬁﬂ%ﬁﬁmﬁﬁ%ﬁﬁ@m

#), it would soon destroy it.

Passage B Engine Types and Operating Principles

There are several engine types which are identified by the number of cylinders and the way the

cylinders are laid out. Automobiles will have from 4 to 12 cylinders or more, which are arranged in




the engine block in several configurations. In a multi-cylinder engine, the cylinders usually are ar-
ranged in one of three ways: in-line engine, V-type engine or flat engine (also known as horizontally
opposed or boxer) , as shown in the following figures.

In-line engine has the cylinders ar-
ranged, ome after the other, in a straight
line. Almost all four-cylinder engines use
this arrangement like Fig. 1-5 shown. There
are some five- and six-cylinder-in-line en-
gines.

An in-line four-cylinder engine fires ev-
ery 180°, which means that always two pis-
tons are in the same position and move in the

same direction. Pistons that are moving up

are moving at different speeds than pistons
that are moving down. So there are vibra- Fig.1-5 In-line engine
tions that have to be cancelled by balancer shafts.

An in-line six engine consists basically of two three-cylinder engines. So there isn’t even end-
to-end vibration. Because the crankshaft is identical with the one of a three cylinder, only twice as
long and with twice as much pistons. That is the reason why in-line six cylinder engines run so
smoothly.

The V-type engine has two banks of cylinders side-
by-side and is commonly used in V-6, V-8, and V-12
configurations at a ninety or sixty degree angle to each
other. Its advantages are its short length, the great rigidi-
ty of the block. This type of engine lends itself to very
high compression ratios without block distortion under
load, resistance to torsional vibration, and a shorter car
length without losing passenger room. Fig.1-6 shows V6
engine.

A flat engine or horizontal-opposed engine uses

two opposing banks of cylinders and are less common

than the other two designs, see Fig. 1-7. It is ideal for

installations where vertical space is limited, because it

Fig.1-6  V-type engine

has a very low height. Flat engines are usually either four
or six cylinders, and have been used by Porsche and Subaru. Flat engines are also used in some
Ferrari’ s with 12 cylinders.

Different configurations have different advantages and disadvantages in terms of smoothness,

manufacturing cost and shape characteristics. These advantages and disadvantages make them more

suitable for certain vehicles.




Unit 1

Engine Overy

How an engine works

Almost all cars currently use a four-
stroke combustion cycle to convert gaso-
line into motion. That is to say that the
Intake stroke, Compression stroke, Pow-
er stroke and Exhaust stroke are one en-
gine cycle. When the fourth stroke is
completed, the cycle begins again. The

four-stroke approach is also known as the

Otto cycle, in honor of Nikolaus Otto,
who invented it in 1867. The four-strokes
are illustrated in Fig. 1-8. They are: Fig.1-7  Flat engine

Intake Compression Exhaust

Fig.1-8 Four strokes

Intake Stroke

The first stroke is the intake stroke. As the piston starts down, the intake valve opens and the
air-fuel mixture enters into the cylinder. When the piston reaches the bottom of the intake stroke,
the intake valve closes, trapping the air-fuel mixture in the cylinder. During this stroke, the exhaust
valve stays closed.

Compression Stroke

The second stroke is the compression stroke. The piston moves up in the cylinder with both
valves closed and compresses the trapped air-fuel mixture. When the piston reaches the top of the
cylinder, the pressure rises.

Power Stroke

The third stroke is the power stroke. Near the end of the compression stroke, the spark plug
fires, igniting the compressed aif-ﬁgel mixture that produces a powerful explosion. The combustion

process pushes the piston down the cylinder with great force turning the crankshaft to provide the




power to drive the car.

Exhaust Stroke

The fourth stroke is the exhaust stroke. With the piston at the bottom of the cylinder, the ex-
haust valve opens, and the piston moves up again and forces the burned gases out of the cylinder.
The piston travels up to the top of the cylinder pushing all the exhaust out before closing the exhaust

valve in preparation for starting the four-stroke process over again.
New Words

identify [ ai'dentifai] oz. RF|, BE
configuration [ konfigju'reifon] n. BCE, W&, &M, NP
flat [flet] adj. FEER, MEMY

horizontal [ \hori'zontl] adj. 7KFH

opposed [ o'pouzd] adj. RXTH

arrangement [ o'reindzmont] n. HEF, ZHE
vibration [ vai'breifon] n. #E3h, Eizh

cancel [ 'kensol] »t. BU, M3

identical [ ai'dentikal] adj. [E—f), RIEEH
bank [bepk] n. (KE)H, 7

commonly[ 'komonli] adv. — s

advantage [ od'vaintidz] n. {E#, BF &G
rigidity [ri'dziditi] n. WREE, BEE

distortion [ dis'torfan] 'n. Hph, B
resistance [ri'zistons] n. ¥HKFL ST, B
torsional [ 'taifansl] adj. ML A1HY, HE/
opposing| a'pouzin] adj. RHKY, HXE
installation [ jinsta'leifon] n. &%, X8
vertical [ 'vartikol] adj. TEHH, E‘._\"Zﬁg
disadvantage [ \disad'va:ntidz] n. RF|, $k5, £
suitable [ 'sjuitabl] adj. FEXHY, HEH
smoothness [ 'smuidnis] n. ¥, £F, XE
characteristic [ kerikto'ristik] n. 5, #H14E
cycle [ 'saikl] n. JAHY, 183

approach[ o'proutf] n. F#, BB

illustrate [ ‘ilostreit] vt. Ef%, EHBH

trap [trep]| . W&, BE, B8

Phrases and Expressions

multi-cylinder engine %l & 3l
in-line engine H %] K 3HHL




V-type engine 'V & & Fh{l

flat engine T B =X, & shl
balancer shaft %54}

end-to-end  f73EM), BURAHER
lend oneself to  # By, HBIF, EHT
compression ratio K45
torsional vibration % #E 5l
manufacturing cost i & A<
intake stroke FHEX 1T
compression stroke JE451T72
power stroke f{ZhfT

exhaust stroke HES {75

in honor of PA#&x--- -

intake valve SR

air-fuel mixture ZSSMMIE S K
exhaust valve HES R

spark plug k7L

burned gas KX

EXERCISE 6
Fill in the blanks with the suitable words or phrases given below.

solve, exhaust pipe, based on, years, benefited, the right side, without, in the

80’ s, basically, runs out

We configuration would have been never realized if not the invention of VR6. Audi had been
researching its own W-engines for but eventually pulled out the plug. I remember
sources said it failed to the exhaust/ventilation problems. It was '
formed by 3 banks of 4-cylinder in-line. The problem was how to run the for the cen-
ter bank without overheating the surrounding and wasting too much space.

It seems that Volkswagen’s approach is not by Audi’ s experience, because the
Volkswagen unit is the VR6 that was under development well . Bene-
fited by VR6’ s asymmetric design, exhaust of the left VR6 from the left side, while
exhaust of the right VR6 runs out from . Therefore the exhaust system is just the same

as any V-type engine.

EXERCISE 7

The following are some expressions for the famous brands (General Motors Corp. ). Match the

Jollowing brands in Column A with their Chinese equivalents in Column B.



