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Unit 1 4-Stroke Spark-

Ignition Engine

Dialog 1

Bob, a college student, finds himself f ond of cars recently. This summer vacation, he

comes to his uncle, Mr. White, a senior car mechanic (Auto Maintenance), talking

something about cars.

Mr. White:
Bob:

Mr. White:

Bob:
Mr. White:
Bob:
Mr. White:

Bob:

Mr. White:
Bob:

Mr. White:

Bob:

Hi, young boy. How’s your school day?

Everything is going well, and I got 3 As in my final exam. Uncle, I’m look
forward to seeing you.

Well, T guess you missed my new cars. (Laugh) Your mother told me that you
suddenly became a car fan.

Oh, yes. I want to learn driving a car, you know. And I think you can give me
a hand.

That’s no problem. Before learning car driving, you’d better to know some
basic knowledge of cars first. ’

Yes. Like its history of development, its basic construction. ..

Speaking of its basic construction, do you know its basic sections?

It’s just a piece of cake for me. Any automobile are made up of four basic
sections: engine, chassis, body and electrical system.

Right. Then, do you know what the automobile engine is used for?

Oh, I once read it on a car magazine. It, er... it makes the car move.

Yes. The automobile engine is an internal combustion engine. It converts the
heat energy of fuel into mechanical energy, thus supply the power to move the
car.

see. But would please give me a detailed explanation of engine operating
principles?
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Mr. White:

Bob:

Oh, this question takes time to explain. Why don’t you have dinner with me
and your aunt first? I think you must be hungry.

Oh, great idea. I really missed aunt’s dishes too. You know, they’re too
delicious.

**************************************************************************

Dialog 2

A man is calling Great Wall Automobile Service Company.

Bruce:

Mr. Green:

Bruce::

Mr. Green;

Bruce:

Mr. Green:

Bruce:

Mr. Green:

Bruce:

Mr. Green:

Bruce:

Mr. Green:

Bruce:

Mr. Green:

Bruce:

Mr. Green:

Bruce:

Hello, Great Wall Automobile Service Company. This is Bruce, after-sales
receptionist. What can I do for you?

Hello, this is Dean Green. And I think my car needs maintenance.

Well, what is your license plate number?

Yes. It is JB8574320.

Wait a minute, please. Let me check. Oh, sorry, we have no your information
in our system. Is this your first time to maintain you car in our company, Mr.
Green?

Yes. ‘

May I have your car style, please?

Well, my car is LEXUS LS460L, and the plate number is JB8574320,

And the traveling mileage of your car?

About 20,000 kilometers.

And I will keep your name and telephone number, so that we can contact you
later.

OK. Dean Green, and my phone number is 1361468350.

Dean Green, and 1361468350. OK, I get it.

Then when can I come to your company?

Well, let me check. Is tomorrow afternoon convenient for you?

Yes. I’ll come tomorrow afternoon. Thank you. Bye.

My pleasure. Bye.

4}0 Communicative Practice

Ex.1 Work with your partner for the conversation

Topicl: Talking about the modern cars.



Unit 1 4-Stroke Spark-Ignition Engine

Topic2: Making an appointment with the maintenance company through the phone. ’

. Pre-reading

(1) How many parts does an automobile probably contain?

(2) What are the four strokes of an engine?
(3) What do you do first when you own a vehicle?

Along with the repaid development of the society, remarkable changes have taken
place in automobiles’engine. At the beginning of learning this paragraph, it is necessary to
understand some terms in the descriptions of the 4-stroke spark-ignition engine.

Stroke: This term is used to describe the movement of the piston from TDC (top
dead center) to BDC (bottom dead center), or BDC to TDC.

TDC: When the piston reaches its highest position inside the cylinder, it is said to be
at Top Dead Center. :

BDC: When the piston moves to its lowest position inside the cylinder, it is said to
be at Bottom Dead Center.

1. Basic 4-stroke principles

The 5 events of an internal combustion engine are Intake, Compression, Ignition,
Power, and Exhaust. In a 4-stroke gasoline engine, the crankshaft does 2 revolutions in
each engine cycle. Only 1 of its 4-strokes delivers energy to
the crankshaft.

There is a cylinder shown in the picture (Fig. 1-1) for a
4-stroke Petrol/Gasoline engine. The first step is to get the
air-fuel mixture into the chamber. Mixture enters through an
inlet port that is opened and closed by an inlet valve. This is

called Intake. Next is compression. The piston compresses
the air-fuel mixture into a smaller volume. A spark across Fig. 1-1
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the electrodes of a spark plug ignites it, and it burns. This burning is called combustion.

The burning gases expand rapidly, and push the piston down the cylinder until it reaches
bottom dead center. The reciprocating action of the piston turns into the rotary motion of
the crankshaft. The crankshaft forces the piston back up the cylinder, pushing leftover
gases out past an exhaust valve. And everything is back where it started, ready to repeat
the whole process. The whole process is a cycle. A new mixture enters and is ignited.
When Combustion occurs, expanding gases drive the piston down and turn the crankshaft
which pushes the piston back up the cylinder. These 5 events occur in all internal
combustion engines. How they happen can change but they are always there. In one
4-stroke cycle, the crankshaft does 2 revolutions. In those 2 revolutions how many strokes
does the piston make? It does 4 strokes. Out of those 4 strokes how many actually produce
energy? In one 4-stroke cycle, only 1 stroke out of 4 delivers new energy to turn the
crankshaft.

2. 4-stroke engine cycle

A 4-stroke engine (Fig. 1-2) has the following “strokes”, intake, compression, power,
and exhaust. A 4-stroke gasoline engine uses “internal” combustion, meaning that the heat
that causes the air in the cylinder to expand is generated
“internally”. Those 4 strokes must include the 5 key events
common to all internal combustion engines — Intake, Compres-
sion, Ignition, and Power & Exhaust. Let’s look at a
simplified model. Note that the valves are only open during
their respective strokes, i.e., intake valve open ONLY during

the intake stroke, exhaust valve ONLY during the exhaust

Fig. 1-2

stroke. Both are CLOSED during compression and power!
The intake stroke starts with the exhaust valve closed, the inlet valve opening, and the
piston at its highest point, top dead center. It starts to move down, increasing the volume
above the top of the piston. This makes pressure inside the cylinder lower than the
pressure outside. This higher outside air pressure forces the air-fuel mixture into the
cylinder. The piston reaches bottom dead center, the inlet valve closes, and the intake
stroke ends. Both intake and exhaust valves stay closed as the piston leaves bottom dead
center. The piston moves up, squeezing the air-fuel mixture into a smaller and smaller
volume, which compresses it. That causes the air/fuel charges temperature to rise, and that
makes ignition easier and combustion more complete. Just before the piston reaches top
dead center, the next key event occurs — ignition. The air expanding in the cylinder

4



Unit 1 4-Stroke Spark-Ignition Engine

pushes the piston down the cylinder. This is the Power stroke that drives the engine. The ’

piston now moves from bottom dead center to top dead center. The exhaust valve opens,
and the piston pushes out the leftover gases. Let’s look at a complete 4-stroke cycle.

Intake — takes in air-fuel mixture.

Compression — squeezes the air-fuel mixture into a smaller and smaller volume.

Ignition — the mixture under pressure is ignited.

Power — burning, expanding gases push the piston down and creating a power
stroke that turns the crankshaft.

Exhaust — the piston moves upward, forcing burned gases from the chamber.
@ Words

Ignition /ig'nifan/
Exhaust /ig'zo:st/
Crankshaft ['kreenk [ a:ft/
Stroke /strauk/
Electrode /t'lektraud/

R
>

Cylinder /'silinda/
Chamber /'t[eimba/
Piston /'pistan/
Reciprocating  /ri'siprakeitin/
Squeezing /skwi:z/

SESSsEEaNs

Re
<

Notes

1) A spark across the electrodes of a spark plug ignites it, and it burns.

AAHEPDN QAR “and” EHE. P HUE A ELEH, “across the
electrodes ” 1 % 1 15 1ffi 1i [ ) 4 7] “ spark”, RIEEMKIHE RS “of a spark plug”
14 BT IR AR T 3G R B A B 19 9B B4, “ignites” fEIHTE, “it” VEIE, Ja —A4r4)
RE—/RHAKEIBER,

2) When combustion occurs, expanding gases drive the piston down and turn the
crankshaft which pushes the piston back up the cylinder.

XANE) FRITE I “ combustion occurs” #I R EiHHE =, 18 5 5 T 2 P 7E 4 1 4
BETERER AT, HAM “dive” M “turn” RRE P IS, 78501085 5
XA~ “which” 5| GHIZEMA, BHRTHE K “crankshaft”.

3) That causes the air/fuel charges temperature to rise, and that makes ignition easier

5
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and combustion more complete.

KA H “and” EEWBAN B 5] FIE LK “that” /EEE, “causes”
YE1B &, “the air/fuel charges temperature to rise” {ERiE; M /EH A4 A “that”
YEEE, “makes” fEIEE, “ignition” 1 “combustion” 1E5EE, M “easier” F “more
complete” 1E R EANEIE .

fii} Check your understanding

Ex.2 Multiple Choices

1) According to the passage, in a 4-stroke gasoline engine, the crankshaft does
revolutions in each engine cycle.

A. 1 B. 2 C. 3 D. 4
2) A mixture of fuel and air is taken into the cylinderin _  stroke.
A. exhaust B. power C. compression D. intake
3) In _____ stroke, the air-fuel mixture is ignited by a spark plug.
A. intake B. exhaust
C. power D. compression
4) Both intake valve and exhaust valve are closed during the __ stroke.
A. intake and exhaust B. intake
C. compression and power D. compression and exhaust
5) In a 4-stroke engine, only ___ stroke delivers energy to the crankshaft.
A. power B. compression C. intake D. exhaust

6) The 5 key events common to all internal combustion engines are intake, compression,
power and exhaust.
A. combustion B. ignition C. reciprocation D. expansion

Ex.3 Fill in the blanks with the words given below. Make changes
where necessary

ignite compression  repeat expand exhaust
chamber  mixture leftover  deliver revolve
1) The force makes the air _____ in a smaller space.
2) The ______ fumes from the cars are becoming a main source of air pollution.
3) The shop promises that they will our order to our door.
4) Thetownisa ______ of old and new buildings.
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5) Our foreign trade has ______ greatly in recent years.

6) That poor girl is living on others

7) It’s too noisy here, would you please ___ what you said just now?
8) The earth round the sun on its axis.

9) He struck a match and the firewood.

10) There is an opening underground

Ex.4 Translating

1) At the end of the second stroke, the mixture is compressed in the top part of the
cylinder (the combustion chamber) into a space approximately eight or nine times as small
as the space at the beginning of the stroke.

2) During the four-stroke cycle, therefore, the crankshaft revolves through two full
revolutions (720°) before one cycle has been completed.

3) During the compression stroke of an engine cycle, the volume of mixture drawn
into the cylinder (the swept volume) is compressed into a small space above the piston
when the piston reaches the top of the cylinder.

4) The mixture continues to be forced into the cylinder until the piston reaches
BDC. At this approximate position the inlet valve is made to close.

5) An engine will run with the four basic systems — fuel, ignition, lubricating, and
cooling.

6) RNV BB MBHAERA HE ROV HR. EBH. M. HS.

7 VU R R B ML B T A R LA 3 JEEE bk R HERTTHT IR R TR AR

8) BN EMEREER LEF.

9) HAMBEPEAREIRES ﬁ%ﬁ$¢ﬁﬁﬁ%%ﬂ7Uﬁﬁ%gﬁﬁﬁﬁ€ﬁ

100 K% FRHFE R BN HLR LU Y e B AR .

BEEHSMRERE, KENRINETEZNZL., EXIRBEZH, £TH
— P R RS RIE .

MR REEEEMNEIEA (TDC) 3| FikA (BDC), E#H M FikA3 E ik K
B




I At EEHAR .

bk uE ZEAE N A Bk e S, BRI bk s

FibA: HEEEREANBERMAR, BT kA,

1. WAREFHMEGERRE

WAL EM HAE R B B4 sk M A £ ERm AT,
RENAF LR — AN TAEMBERE, WA el . £ RS, RA—DrPiEg i
feibREE .

B 1-1 FimRh— AR R, 35— RAE 2 AR R & WA
s, BEWELSEEEAMPEE, BE BB TIITITARE, Zl2E S
. TP RES. MEREAABRMRBEYHBERERBBD. KIe2EBRE KT
BRBEEY, REWIFHERE, XM2REIEE. BRENTRRERK, [ THENE
JE, BEF)WEREBA T LA WA 58 B B A A i ) e e E B o o B 2 5 9 2 R
BlIAE, BEHSIIHRES. SEEXERFS, EELEE. SEERE —TE
W FRRE WAL, SEREE, WK F SR, AR, i
ARG AR AL, X AR REEFTAERNRIT . BFEETTRSARMN, HXH
HHERERE, BN, w7 RS 2 5T LA RN YA
WA FEXPAN PR, R SE e AR R ? - MU REER T, R AR
i A, DL A o il i e

2. WA AR R B AL IR

=AM RR VARSI B BT SR, wE -2 foR. WK
FHLE BRI, XRE®RETRIEATIEROABENR L. TN E-EE
FETE NI A KRB R B, sk WO . BAE A0
BRER. ERREATIETNS BRI BEA I, bl RAEERSMRA TS,
RAEHSEA T IR EEFRMD BRI RA L #TI M, %
SRR, TR, HEERR AN EIERE. FERNTB3), HATHEN
BRI AR o A B A B A B AT A R R 0 o B R A R A SRR
IR AN, FHEBIE T ILA, #ATIKRA, HAMBRLER. AFERT FIES
W, BESTITREATIER R . WS R LIEE, 88 AR R A Y R IR B R A R
AN, XETLUESRESY. XRGIESANESRMBEE, RKEAS, REEET
&, HEBERZ EIEAR, REFT-AXRBIFA—M K. ZRETEAKPKIEE
ERAEO T . ZRRBWE RV RTI R SRS 2N T Ik 23 2 Bk,
HATIITIF, EEHFHES. RIOVFE-AN2EOUMEER. Aie:

BA—RAZS AR MREY

JE 45— 25 S R0 BR T VR A 40 B A AR TR AR R )

RAK—RBAEENKRED .

Tt Th——R 8 A0 B2 K 1 A4k 1) T S S 2, 7 AR R B R BT P R




Unit 1 4-Stroke Spark-Ignition Engine
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Nowadays, the automobile in our society has been growing steadily with the
development of this technology. The automobile contributes daily to our economic and
social systems. This basic form of transportation gives people the freedom to travel where
they want to go and enjoy the happy journey. But sometimes it’s also put them to any
trouble when it broke down. Thus, the repairing plays an important role. Before repairing
the automobile, it is pretty necessary that we read the BASIC REPAIR HINT (Fig.1-3).

" BASIC REPAIR HINT

1 Attire 2 Vehicle protection

7|
7|
——

ﬁ 3 Safe operation

\ 6 Removed parts

5 Removal and installation, ) N
disassembly and assembly 4 Preparation of tools and
measuring gauge

Fig. 1-3

1. HINTS ON OPERATIONS

1) Attire.

Always wear a clean uniform and hat and safety shoes must be worn.

2) Vehicle protection.

Prepare a grille cover, fender cover, seat cover and floor mat before starting the
operation.

3) Safe operation.

(1) When working with 2 or more persons, be sure to check safety for one another.

(2) When working with the engine running, make sure to provide ventilation for
exhaust fumes in the workshop.

(3) If working on high temperature, high pressure, rotating, moving, or vibrating parts,
wear appropriate safety equipment and take extra care not to injure yourself or others.

(4) When jacking up the vehicle, be sure to support the specified location with a safety
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