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Engine Construction
and Operation Principle:

1. Read the following passage independently with the questions provided below to
think about.
a. Which component is the most important part in an automobile?
b. How many different types of engines are mentioned in the text according to the
number and layout of cylinders?
c. What is the function of the connecting rod?

d. On which stroke, the exhaust valve opens and the piston moves upward?

2. Write down the relevant terms and expressions in the space provided below.

4-stroke engine model

running g X
gear belr

cylinder

=
Picture 1
=) W K| F

Picture 3 Picture 4



Text

The purpose of a gasoline car engine is to convert gasoline into motion so that your car can
move. Currently the easiest way to create motion from gasoline is to burn the gasoline inside
an engine. Therefore, a car engine is an internal combustion engine—combustion takes place
internally. Two things to note:

e There are different kinds of internal combustion engines. Diesel engines are one form and
gas turbine engines are another. Each has its own advantages and disadvantages.

e There is such a thing as an external combustion engine. However, internal combustion is a

lot more efPcient (takes less fuel per mile) and a lot smaller than external combustion.

Internal Combustion

Almost all cars currently use what is called a four-stroke combustion cycle to convert
gasoline into motion. The four strokes are illustrated in Figure 1. They are:

e Intake stroke

e Compression stroke

e Combustion stroke

e Exhaust stroke

You can see in figure 1 that a piston is connected to the crankshaft by a connecting rod.
Here’s what happens as the engine goes through its cycle:

e The piston starts at the top, the intake valve opens, and the piston moves down to let the

engine take in a cylinder full of air and gasoline. This is the

intake stroke. (Part 1) e Bhaus
e Then the piston moves back up to compress this s
fuel/air mixture. Compression makes the explosion more || __—pston
powerful. (Part 2) /\//gglc}ne(:tinq
e When the piston reaches the top of its stroke, the spark k\‘cmnkwl
plug emits a spark to ignite the gasoline. The gasoline charge
in the cylinder explodes, driving the piston down. (Part 3)
e Once the piston hits the bottom of its stroke, the
exhaust valve opens and the exhaust leaves the cylinder to go
out the tailpipe. (Part 4)
Now the engine is ready for the next cycle, so it intakes o .

another charge of air and gas. Figure 1
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The motion that comes out of an internal combustion engine is rotational. In an engine the
linear motion of the pistons is converted into rotational motion by the crankshaft. The rotational

motion is nice because we plan to turn (rotate) the car’s wheels with it.

Basic Engine Parts

Cylinder

The core of the engine is the cylinder, with the piston moving up and down inside the
cylinder. The engine described above has one cylinder. But most cars have more than one cylinder
(four, six and eight cylinders are common). In a multi-cylinder engine, the cylinders usually are
arranged in one of three ways: inline, V or Bat (also known as horizontally opposed or boxer), as

shown in the following bgures.

Figure 2 Inline-The cylinders are Figure 3 V-The cylinders are arranged at
arranged in a line in a single bank. an angle to one another.

Figure 4 Flat-The cylinders are arranged
on opposite sides of the engine.

Spark Plug

The spark plug supplies the spark that ignites the air/fuel mixture so that combustion can occur.

Valves

The intake and exhaust valves open at the proper time to let in air and fuel and to let out
exhaust. Both valves are closed during compression and combustion so that the combustion

chamber is sealed.



Piston

A piston is a cylindrical piece of metal that moves up and down inside the cylinder.

Connecting Rod

The connecting rod connects the piston to the crankshaft. It can rotate at both ends so that its

angle can change as the piston moves and the crankshaft rotates.

Crankshaft

The crankshaft turns the piston’s up and down motion into circular motion.

Sump

The sump surrounds the crankshaft. It contains some amount of oil, which collects in the

bottom of the sump (the oil pan).

/ N
gasoline ['gaesali:n] n. 3JH cylinder ['silinda] n. JKI
convert [kan'va:t] v (fifi) Ffk, (fifi) A8 explode [ik'splaud] v. J84E
motion ['maufen] n. (WK ) i23h; Ik tailpipe ['teilpaip] n. BAE
combustion [kem'bastfon] n. JA%E rotational [rau'teifonal] adj. JER:HY
diesel ['di:z@)I] n. L& linear ['linia] adj. HZEHY
piston ['pistan] n. 1 %& sump (=the oil pan) [samp] n. WK
valve [vaelv] n. <1, &[]
. /
ol g
Expressions
1. internal combustion engine PJEAHL
2. external and internal engine 7MAHL
3. gas turbine engine ¥R IREE & sl
4. intake stroke FES PR
5. compression stroke FE4A HifE
6. combustion stroke (I HifE
7. exhaust stroke HES WPFE
8. spark plug ‘K AL ZE
9. connecting rod i+
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Notes on the Text

1. The purpose of a gasoline car engine is to convert gasoline into motion so that your car can move.
TR S H R R AL shBER SR 4R 3
AAJH to convert... AAERNERIE; so that 515 HEPREMN A, B “LME,
PIET"

2. However, internal combustion is a lot more efficient (takes less fuel per mile) and a lot smaller
than external combustion.
B2, WEAILLLAMAPLE AR (R0 BAE D ) HE/N,
A Hrmore...than5 | 5 ELECHRITE AT 5 and i 4294351 i 73 more efficientFllsmaller

3. Almost all cars currently use what is called a four-stroke combustion cycle to convert gasoline
into motion.
JUF- AL A PR AR AT i 1 D R PR v e AL s RE
what 5| 551 M4, to convert ... HAE X EE B RIRE

4. It contains some amount of oil, which collects in the bottom of the sump (the oil pan).
B GRS ) Rl h7EEES
which5 | SRR G M H AT, JedTiE Hoil,

Exercises

1. Fill in the blanks with the suitable terms according to the text.

cylinder exhaust intake stroke piston internal combustion engine
spark plug connecting rod linear external combustion combustion
(1) A car engine is an —combustion takes place internally.

(2) The piston starts at the top, the intake valve opens, and the piston moves down to let the
engine take in a cylinder full of air and gasoline. This is

(3) The s usually are arranged in one of three ways: inline, V or flat (also known

as horizontally opposed or boxer).

(4) The supplies the spark that ignites the air/fuel mixture so that combustion can
occur.
(5) The intake and valves open at the proper time to let in air and fuel and to let

out exhaust.

(6) The connects the piston to the crankshaft.



(7) In an engine the motion of the pistons is converted into rotational motion by
the crankshatft.

(8) However, internal combustion is a lot more efficient (takes less fuel per mile) and a lot smaller
than

(9) Once the hits the bottom of its stroke, the exhaust valve opens and the exhaust
leaves the cylinder to go out the tailpipe.

(10) Both valves are closed during compression and stroke so that the combustion

chamber is sealed.

2. Complete the following sentences with the words and phrases from the passage.

(1) The purpose of a gasoline car engine is to convert into so that your car

can move. Currently the easiest way to create motion from gasoline is to burn the gasoline an
engine. Therefore, a car engine is an internal combustion engine—combustion takes place internally.

(2) Almost all cars currently use what is called a -stroke combustion cycle to convert
gasoline into motion.

(3) Once the piston hits the bottom of its stroke, the exhaust valve opens and the exhaust leaves

the to go out the .

(4) The core of the engine is the cylinder, with the moving up and down inside the
cylinder.

(5) There are different kinds of internal combustion engines. engines are one form
and turbine engines are another. Each has its own advantages and disadvantages.

3. Match the following English phrases in column A with their Chinese equivalents

in Column B.

A B
exhaust stroke AU
engine piston KAETE
tailpipe R BNHLIE 2E
air-fuel mixture RBAE
internal combustion engine HE P
spark plug PARHIL
intake valve ATBRIE G S

4. Translate the following passages into Chinese.

(1) The motion that comes out of an internal combustion engine is rotational. In an engine the
linear motion of the pistons is converted into rotational motion by the crankshaft. The rotational

motion is nice because we plan to turn (rotate) the car’ s wheels with it.
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(2) The intake and exhaust valves open at the proper time to let in air and fuel and to let out exhaust.

Both valves are closed during compression and combustion so that the combustion chamber is sealed.

5. Training center practice:

(1) In a training center, in front of a real engine, students are required to identify the main
components and tell their corresponding English terms;
(2) Students are required to introduce the operation principle of an automobile engine by means

of indicating the relating parts of the engine.

Learn and Write

Applied Writing: Business Letter

YT HARNAG RN 5515 BRI RS AR RT3 930 B LR 5515 R /D,
Rl R UL A B T B W AN

1. {53k (Heading )

(1) SERHAE . BRE g i . M3h . 2 5560 Sl FlsF bk 58 ( Writer’ s
Address ) ; AR AR E—BEEEK, AUHITTHE.

() 55 HH (Date )

H I 5 AT 5 PR vk

(a) H. H. 4F: WAugust 15,2011

(b) H. H. 4. 4n15th august, 2011

25 HhE, RIS AN B 44 Fihl (Inside Address ) o

3. #IE ( Salutation ) .

FRIE8 S {5 AKHICE ANFIFRIE, @Dear Xiaojun, H1E(EL T RGN ALD ., KR
I— Bt H Dear...5{My dear... J¥3k, FRIFSG—MHES .

4. 1F3C (Body ) -

DORBAEI ERT S, BIEENERINWNE . IESCER @, JZRW, RE
HRE, AT, WrlDETs,

5. 2571 ( Complimentary Close )

EaENEARNAES, MY TOhBEREN LT o Bl ZEEE.

6. %44 ( Signature ) .

A B AEAE AOE T R R AL E . B NJERE RS, M RITENH G
P, ‘AR R4 . TN LI TR 55 NS AR OC RS | Sincerely yours/
Yours sincerely ( FH TR FE A ZE] ) , mRespectfully yours/Yours respectfully ( FHF X}
KIEH LK) .



Sample
Business Letter Format
Sorler”s Strest Addwess - Mo ex & Sireat
Heading] 7> Gir State Zap
Diade
Hame of Addvescen
LA (Inside Address'
Sirect Adddves: - Hnvdher & 5 trect
Giy Stale Zap

pea . Ga[Greting]

Asyou can tell from the inside address just before the creeting, a
husiness letter 15 much more formal. This 15 the type of letter vou might write

to a company to complain about aproduct, claim repair or
replacement under warranty, ofr to request information. The
language—azgramimar and i vocabulary—used for this type of
wWritihg 12 wery concise and formal. The audience for such a

letter needs to be able to read the letter quickly, and understand the message
that the writer is sending, whether it i1z a complaint, arequest for information,
ot some other communication.

The tone of the letter can be as important as its precision. Be sure to
comimunicate your information in a manner appropriate to the situation. For
exammple: register a complaint, don’t whine.

= Sincerely,
= A. Writer

Type ox print poor marre here
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R X F X

a2 GINSE RS A s M N (e

AR R SILE B R i A s sh Re R HE SR % . ITER TR i b i shse
S AT B T R AE R P BRI o TR, VR4 R BIHLR PR L —— R B fe N 7 A
PR

® fIAFFAEI NI, Sei & SIWLE—MIE, BRRVLES —Fh. —FpEAa H
BRI

® I —FEAMANL. SR, PIEBIABE LA B I ak (A e R E /) H
UNEER

BRI

JUF-BAE T A B TR AR FH— A Bl FR A DU o R ) N IR B LR B P e AL sl g o DU b
MEFR. B

® I npfE

® JR 4 nhf

® fif i fE

® HEA it

ML) 75 2076 ZEm A S A . T i R S LR R

® G MRiz s, HEATHTIF, W21 iz sl & shpLy T 7l T IR 5o
XA HES PR

® SRS FE M) [z R T BRIR AR IRAR TR 1,

® NG FERGRTIAPRT, KAETE/™ K AE TR . IR URTEVRET PR R BB A,
WeshiG 2E M) Nz,

® — FRZERN R R AR I, HETHTHF, ARG HEMHE R

[EJET &2 SIHLE N N — R T, IR AT RIR A AR

HEH NIRPLA B R 0 o K shBILH G SE 2R ks st i il Al AL T RS 1. X
Fiiess J13d G THES e 1 4256 .

EFEZR AR

A
KA L ER o W P, TG IR B M assh . B AR A S — %
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il HRRZEIEHA A IE—REL (U4, AR ) o RG0Sl
e, VREDEF LA =R A B, VERIERER (M uKEXFESL) N RS

KR
KAEFEGRAL KA RIA AT IR 5 SRR DL A

Al
R TFIHE AU IR Y B TS AR S U HR IR R o TR 48 Py R w4 <
I THR A LA PRIERA S 28 B B BPIR S

& A

i

5%%

SEAEIREL P R iz shpy B IR A 2w i

& 4%
AT FE NI A . B PR ARRERL BN, B A REREE I ZE 1Y i sl AN it ik 1 5 30
WE&Q o

dy 4k
R 28 LT i s Ui iz 3l

o R
MRS S . & ANERELLET A E I,



Fuel System of the
Controlled Engine

1. Read the following passage independently with the questions provided below to
think about.
a. What does a fuel system compose of?
b. How many types of fuel injections are there?
c. What is the function of the electronic fuel pump?

d. What is electronic fuel injection?

2. Write down the relevant terms and expressions in the space provided below.

Common Rail
l;':, {17MPa to 135MPa}
| ¢

FUEL PUMP OUTLET

9)
4)

Picture 1 Picture 2



