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Internal Combustion Engine Mechanical

Engine is used to produce power. The chemical energy in fuel is converted to heat
by the burning of the fuel at a controlled rate. This process is called combustion. If
engine combustion occurs within the power chamber, the engine is called internal
combustion engine. If combustion takes place outside the cylinder, the engine is
called an external combustion engine.

Engine used in automobiles are internal combustion heat engines. Heat energy
released in the combustion chamber raises the temperature of the combustion gases
with the chamber. The increase in gas temperature causes the pressure of the gases to
increase. The pressure developed within the combustion chamber is applied to the
head of a piston to produce a usable mechanical force, which is then converted into
useful mechanical power,

Linking the piston by a connecting rod to a crankshaft causes the gas to rotate the
shaft through half a turn. The power stroke “uses up” the gas, so means must be
provided to expel the burnt gas and recharge the cylinder with a fresh petrol-air mixture. this
control of gas movement is the duty of the valves; an inlet valve allows the new mixture to
enter at the right time and an exhaust valve lets out the burnt gas after the gas has done its
job. Engine terms are;

TDC (Top Dead Center): the position of the crank and piston when the piston is
farther away from the crankshaft. (Fig. 1-1-1)

BDC (Bottom Dead Center) . the position of the crank and piston when the piston is
nearest to the crankshaft.

Stroke: the distance between BDC and TDC; stroke is controlled by the crankshaft.

Bore: the internal diameter of the cylinder.
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Fig. 1-1-1 TDC and BDC
Swept volume: the volume between TDC and BDC.

Engine capacity: this is the swept volume of all the cylinder e. g. a four-stroke
having a capacity of two liters(2000cm) has a cylinder swept volume of 50cm.

Clearance volume: the volume of the space above the piston when it is at TDC.

Compression ratio = (swept vol + clearance vol)\(clearance vol).

Two-stroke: a power stroke every revolution of the crank. (Fig. 1-1-2)

Four-stroke: a power stroke every other revolution of the crank. (Fig. 1-1-2)

Fig. 1-1-2 Four-stroke and Two-stroke

Internal combustion gasoline engines run on a mixture of gasoline and air. The

ideal mixture is 14. 7 parts of air to one part of gasoline (by weight.)
One part of gas that is completely vaporized into 14. 7 parts of air can produce
tremendous power when ignited inside an engine.

The majority of engines in motor vehicles today are four-stroke, spark-ignition

internal combustion engines.
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There are several engine types which are identified by TYPICAL CYLINDER
the number of cylinders and the way the cylinders are laid ARRANGEMENITS
out. Motor vehicles will have from 3 to 12 cylinders which are
arranged in the engine block in several configurations. The
most popular of them are shown below. (Fig. 1-1-3) In-line
engines have their cylinders arranged in a row., 3, 4, 5 and 6 4(;@%5','\\1‘5@
cylinder engines commonly use this arrangement. The “V”
arrangement uses two banks of cylinders side-by-side and is

commonly used in V-6, V-8, V-10 and V-12 configurations.

Flat engines use two opposing banks of cylinders and are less

common than the other two designs. They are used in engines

from Subaru and Porsche in 4 and 6 cylinder arrangements as

well as in the old VW beetles with 4 cylinders. Flat engines are fATe
also used in some Ferraris with 12 cylinders.

Most engine blocks are made of cast iron or cast aluminum, Fig. 1-1-3  Engine Types
Each cylinder contains a piston that travels up and down inside the cylinder bore.
(Fig. 1-1-4) All the pistons in the engine are connected through individual connecting rods

to a common crankshaft.

ATYPICAL PISTON
AND CONNECTING ROD CRANKSHAFT

Fig. 1-1-4 Connecting Rod Fig. 1-1-5 Crankshaft
The crankshaft is located below the cylinders on an in-line engine, at the base of
the V on a V-type engine and between the cylinder banks on a flat engine. (Fig. 1-1-5)
As the pistons move up and down, they turn the crankshaft just like your legs pump up
and down to turn the crank that is connected to the pedals of a bicycle.
A cylinder head is bolted to the top of each bank of cylinders to seal the individual
cylinders and contain the combustion process that takes place inside the cylinder.

Most cylinder heads are made of cast aluminum or cast iron. The cylinder head contains at
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least one intake valve and one exhaust valve for each cylinder (Fig. 1-1-6). This
allows the air-fuel mixture to enter the cylinder and the burned exhaust gas to exit the
cylinder. Engines have at least two valves per cylinder, one intake valve and one
exhaust valve. Many newer engines are using multiple intake and exhaust valves per
cylinder for increased engine power and efficiency. These engines are sometimes
named for the number of valves that they have such as “24 Valve V6” which indicates a
V-6 engine with four valves per cylinder. Modern engine designs can use anywhere
from 2 to 5 valves per cylinder.

TYPICAL
CYLINDER
HEAD

@ Intake \
Valves e

@ Exhaust P
Valvees Camshaft
Fig. 1-1-6 Cylinder Head Fig. 1-1-7 Camshaft

The valves are opened and closed by means of a camshaft. A camshaft is a rotating
shaft that has individual lobes for each valve. (Fig. 1-1-7) The lobe is a “bump” on one side
of the shaft that pushes against a valve lifter moving it up and down. When the lobe pushes
against the lifter, the lifter in turn pushes the valve open. When the lobe rotates away
from the lifter, the valve is closed by a spring that is attached to the valve. A common
configuration is to have one camshaft located in the engine block with the lifters
connecting to the valves through a series of linkages. The camshaft must be synchronized
with the crankshaft so that the camshaft makes one revolution for every two revolutions of
the crankshaft, In most engines, this is done by a “Timing Chain” (similar to a bicycle
chain) that connects the camshaft with the crankshaft. Newer engines have the camshaft
located in the cylinder head directly over the valves. This design is more efficient but
it is more costly to manufacture and requires multiple camshafts on Flat and V-type
engines. It also requires much longer timing chains or timing belts which are prone to
wear, Some engines have two camshafts on each head, one for the intake valves and
one for the exhaust valves. These engines are called Double Overhead Camshaft (D.
0. H. C.) Engines while the other type is called Single Overhead Camshaft (S, O.H. C.)
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Engines. Engines with the camshaft in the block are called Overhead Valve (O. H. V)

Engines.
chamber/'tfeimba/ n. =50
rod/rod/ n. B
crankshaft/kreepk[a:ft/ n. AL . it A
rotate/routeit/ v. Jie L T 5%
expel/ikspel/ . IR %, HEBR
inlet/'inlet/ n. AH i3
vaporize/'veiporaiz/ 0. (O Z& %
beetle/biitl/ n. CREED KA /NCE, KA 52
aluminum/s1juiminam/ n. 0
camshaft/keem|[a:ft/ n. i Al
lobe/1loub/ n. R
synchronize/'sigkronaiz/ ut. i [7) 4, fiff [|] Bsf % 2B
internal combustion engine WA & BhAL
external combustion engine HMER & BN HIL
convert into BRIy oo
petrol-air mixture R EEER
inlet valve ]
TDC(Top Dead Center) il
BDC(Bottom Dead Center) =
two-stroke oA
four-stroke IRLIE
timing chain IE B 55 2%
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@ Exercises

1. Answer the following questions.
(1) What is the internal combustion engine according to this passage?
(2) What is the external combustion engine according to this passage?
(3) How can we understand the important role of engine of the automobiles?
(4) What are the meanings of these terms: TDC, BDC, Stroke, Bore?
(5) What is the meaning of “Engine capacity”?
(6) What are the main types of the majority of engines in motor vehicles?

2. Translate the following into Chinese.

(1) internal combustion engine (2) external combustion engine
(3) TDC(top dead center) (4) BDC(bottom dead center)
(5) swept volume (6) clearance volume

(7) compression ratio (8) two-stroke engine

3. Translate the following into English.

(1) #Rbe= (2) i %

(3) g3y (4) T

(5) AR A A (6) EHAI &l
() V B & 5L (8) FbxU K 3L

4, Translate the following sentences into Chinese.

(1) Engine is used to produce power. The chemical energy in fuel is converted to heat
by the burning of the fuel at a controlled rate. This process is called combustion. If
engine combustion occurs within the power chamber, the engine is called internal
combustion engine.

(2) Engine used in automobiles are internal combustion heat engines. Heat energy
released in the combustion chamber raises the temperature of the combustion gases with
the chamber. The increase in gas temperature causes the pressure of the gases
to increase.

(3) There are several engine types which are identified by the number of cylinders and
the way the cylinders are laid out. Motor vehicles will have from 3 to 12 cylinders
which are arranged in the engine block in several configurations.

(4) Most engine blocks are made of cast iron or cast aluminum. Each cylinder contains a
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piston that travels up and down inside the cylinder bore. All the pistons in the
engine are connected through individual connecting rods to a common crankshaft.
(5) The valves are opened and closed by means of a camshaft. A camshaft is a rotating
shaft that has individual lobes for each valve. The lobe is a “bump” on one side of
the shaft that pushes against a valve lifter moving it up and down.
5. Fill in the blanks with the information given in the text.
(1) The pressure developed within the combustion chamber is applied to the head of a

piston to , which is then converted into useful mechanical

power.

(2) Internal combustion gasoline engines run on a mixture of

The ideal mixture is

(3) Flat engines and are less common than the other two

designs. They are used in engines from Subaru and Porsche in 4 and 6 cylinder
arrangements as well as in the old VW beetles with 4 cylinders.

(4) The majority of engines in motor vehicles today are ,

internal combustion engines.

(5) is located below the cylinders on an in-line engine, at the

base of the V on a V-type engine and between the cylinder banks on a flat engine.

@ Grammar(1)

Fi8—& (Concord)

— Mk

TR

Lk g sl B — 80 R E HOE X 5 ETH = — 2.

2. SO B A SO 0 B ORI TR I B R RO S — 2L

3. LT D ) B o gl n] 4 B 5 R T R R BB AR — ROR UL, A AT Ei 44 1A
Sy i) BRI, TR TR S RO sh iR S K. A

There is much water in the thermos.

{EL 4 O AT K 4% 1) A 278 i 19 52 B0 1 LR TR s 2 BoB S il

Ten thousand tons of coal were produced last year.
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L i Js

F B G IRA LT 5 0 R 8 16 s 45 5 0 A 18 09 U0 R — 3
(1) (together) with, £ 0.

Alice (together) with her parents often goes to the park on Sundays.
(2) except/but, il ;

Every picture except/but these two has been sold.

Nobody but Mary and I was in the classroom at that time.

(3) no less than, |40 .

His sister, no less than you, is wrong.

(4) rather than, ffij 1 .

The father, rather than the brothers, is responsible for the accident.
(5) perhaps . i 4l :

Peter, perhaps John, is playing with the little dog.

(6) like, {40

He, like you and Xiao Liu is very diligent.

(7) including/besides/as well as, {740 :

The book., as well as the pencil, is on the desk.

2. i JE

(D F o il PUR & £ Rl ahin 5 5 — 4> B — 2
(Either)...or... ,Neither. .. nor..., Whether. .. or... ,Not only. .. but (also)... ,Not...
REUE

Either you or I am going to the movies.

(2)there be A8 be )i 5 J5 W4 — D #iA—2. Fln.

There is an apple, two bananas and some oranges on the plates.

(3)@iA here, there, now, then, up, down, in, out, away, such % 2 [ 4 & 5] 2 2%

¥y 818 i) th S iR TR E i E . .

On the wall hang two maps. 3% FH: 5 Wk A .,
On the wall hangs a world of map. 5% & — ki F K,
Such is the result. %558 gl X HE,

Such are the results. X512 45
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3. B ]
(D I3 F 38 W 2R 5 A9 2 [/ — A LR — 30 4 el [R] — M2 et 38 3 3l 1] T B 8K, and R 1

R TIRE oS PERZI kI

The writer and worker is coming to our school tomorrow. (—4~A)

XAAESR AR — 2 T W RESRIRATT AL

The writer and the worker are coming to our school tomorrow. (B A)

XAAER A 4 T ANBIRESR AT

Bread and butter is their daily food.

TR 100 8 9 AU AT R R

(2) RN I [A) (R B LA | B o Al 55 1 52 4044 1) sl RE AR — > B KR R i, 15 15 21 1)

wHIREOE . flin .

Three years is not a long time. =4EM}[E] I AK,

Ten dollars is what he needs. 10 SEJUIF M THFER .

Five hundred miles is a long distance. 500 3& H & — BtAR | Aoy .

(DO BBOE AR LA #A N BEEE R (NA o VAL B8 P58 . shid

OB Bl

The United Nations has passed a resolution(#i3) .

WA EC g 7 —mil,

The Arabian Nights is an interesting book.

CRT7 OB & —AARA BRI

(O FE4 417 people, police ,cattle fEF 1, 15 H 3N HEZEOE . filn.

The police are searching for him. %% 1F {F 8 Hifth .

The cattle are grassing. ZEfEIZHE,

4. 18 B

(1) F and ¥ 3209 315 B804 A T WA each, every, no &4 I, 1 15 2h ia] 2 H B HUE

. .

Every boy and girl has been invited to the party.
BB R BT S IR 2.

No teacher and no student is absent today.

L REA — AL, WA — N F R,

Many a student is busy with their lessons.

VP IR AR 1 C SR



Chapter One Engine

(2) ] many a, more than one &1fi %5 il 0} , 18 i sl in) 22 H SR HOE . Bl .

More than one person has made the suggestion.

ANk — AN H XA L

Many a rough man has been civilized by his wife.

VFZHET B AN T &9t iy 257 B2k .

(3) Jf each, either, one, another, the other, neither /£ FiEW},iH1Esh R FHAEOE, a0,

Each takes a cup of tea. & AMg—HZK,

Either is correct. fEfif—/HRIE IEH 1

(4) iy every, some, any, no #4 i H-& BT AR T 35 55 S s H R RO . fln.

Nothing is to be done. JEFFn]+,

(5) F means, politics, physics, plastics E E1E N, 15 & sh i8] AR, #lan.

Politics has always interested me. F&— H X BIE B %R,

5. HAAE 4L I

(Dall, few, more, most, some, any, none, half, the rest Z54E 35 B}, Tk 7T 878 25K
S T R R B SCL V8 T Sl 1R AR R S PR A DT E . 4

All of the apple is rotten. #AEFREAREE T . CRATE, B HD)

All of the apples are rotten, Jr A WF3ERERLE T . (ATHLIHE)

Most of the wood was used to make furniture. (AN RJ %, i 1)

KRR AR RA T H

Most of the people are from England. (A] %% .35 &)

RZEN NI H

(2)the + B2 (MDA B W48 — KN IB A ZEB0E . a2
SN VH T ShiR W H A BOE L.

The wounded are being taken good care of here now.

SN A X L A2 B AR G A R

(3) population 4 A\ F 7Y 351 sl ia] HIELEOE R 24 AT YRS I8 shial 12 . fan.

The population of China is larger than that of Japan.

FEAH R HAER,

(4)the number of + AL, SRR - EFE” AR FIEN B8 shin 1R E0E
a (large/great) number of + HIWE L, FRIF L AEFEM B ES R HE E. .

The number of the students in our school is increasing year after year.

FAT AR 2 A2 N B B AR
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A number of students have gone for an outing.

R 221 K00

(5) BB K 4 174N family, team, group, class, audience, government Z4/E FiE M. WNE
MR — AN A V5 15 Bl i) I B BOE 25 Qs s 45 i 53 B TE i S iR 2 2 BB . il .

My family is going to have a long journey. F{1ZH & —

My family are fond of music. % AHR =W F & .

The class has won the honour.

XA PR BR AT TR

The class were jumping for joy. HF I #[E] 275 %58k Tk,

6. SEA7 i) st U

KA AR who. that, which 2 78 i A AR 3235 i 38 18 3l i 49 B 5 /) oh e Ay

2 flm.

He is one of my friends who are working hard.

i FRA A A 55 1 TARM P 22—

He is the only one of my friends who is working hard.

b 2 3 A9 A o — — 355 1 AR .

5 2 1% 3 PSP Ry R

REIHLITIR T A2 o AR B4 2 BB AE —
JE FE A 1 T BRGR HE4  RE o X R AR PR A
BRIR o AURE BIHLBA SR o 7 A A= A AR = Y, ik
PRI NIR IR B 5 R e & A2 e SR AR Ab , Bk ik
SNER KB

TEUGE HP R T B 2 B L — & Dy N R & B L
FE IR 5% 2 PN TR R B 8 75 R G SR R R e ==
o BAEESUARI THE AL MBI SE N . AR 2=
T il B s 0 1 I 775 26 B 2k 5= 22 W] T LR 70,
X AL 3 Bt e e A TR BILBR BE

B PR AT R B 1 JE S A, O 51K R o)
el o AR R AR X TR S A6 AR
— 05 R MR S B I3 A, T R I AL P N
TR IR SR A UM X O SR s B 4 e
IE e IR S5 5 =T AR ?ﬁﬂ’\]?ﬁﬂﬂ/mu’ﬁﬁk
PN Y OIS TRIFE N [R] I HE ST HE 58 BBk e
wma R ES . ARIESINAREN T

AR AS(TDC) « 24 3 28 e 7t 125 B G, Bh A 5
TG FER 67 H (Fig. 1-1-1),
N IEAU(BDC) ;27 28
T FE ML
DT | o N o s =T ER LY e e
HLf8 S P2
IR 2 v ol T T el =1 R 1
Ao
KEDLHER T A SE M TERM. thin, —
AP AR HE R Y 2 TH(2000em) 19 & SIHL, AN
BT TAE A A 50em,
RIRARL: MIE FE R K 1ok A A b
s A
R4 R = (TERAR+ HmATO\(KRA
)

FEUT B R B S

ot



TR R B — BB 58 B — IR A T o
(Fig. 1-1-2),

VO e < gt A O Bl P 5T A Ak T e
(Fig. 1-1-2),

W R SN CAE T RIS =S NRAS
hz b BMENES5RBHES L KYE
14.7: 1(ERH), 1 HEeiitinimmiEs s
14. 7 Y SR G TS L 6 R ZhHLN fUBR RS 1] DL
EEKIIGE R,

YA KT & B HILAR A2 P i A | kA
RUOKNIRBL. PLACET 20 H A B CSELHES) 5 200
AT RO 2L T ILS, HAEREHL—
JERT AT 3 % 12 ASEL, B ATRAAR IR R HES) 77 2
MR & 2 HLHLAH . H W) & s Bl an T B AT o
(Fig. 1-1-3), BB @R k0L, BIEFTHE L3
BHUACELHE B —31 , 5 WA 3 L .4 FL.5 .6 FLAS
HEA LS. 1V BRI R HE R
SELAEE AT —E ML R BV 85 W
Fl A V-6,V-8,V-10,V-12, FpbR & ZhHL0 2 A
Xt AR 7K Y R 0 SR, AR T i O PR R 2 A i
PSR EANE W o X PR 7 30 I 7E 4 BTk 6
AT EL €5 (Subaru) | f I 5 MR FLR 4 LR AX
F5e i & sl b, B 388 Bhilth gl B F — 28 3
R Fl 12 G P T

Ko 1) 2 B RILAIL 4 A1 A2 £h 4k s s 4 1l s
M. BASE NS —DEEENGE T iz
BTS2 (Fig. 1-1-4) o & — A>3 2538 13 k7 (1
TR 55 2 35 i AR E 2

TEE A 2R BB, &l hz TSGR 5 7E V
RUGEHHLR , B AEB A SET A V28 RS 5 10 %
TENE BIHUT =, b A7 T A X B B ST 2
(A (Fig. 1-1-5), Y& % L Tz i, & 1% 2 i
A1, AR R TIRE B 1947 25 %) D 8 R 5 5 o A — o
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AL 5 o MR [ A AN ST I UL
o, R E 8 B N A i R . R 43 P U
2 FH AR S 4R R 2 Tk, B A AUl R E D
ARSI — M HEST] (Fig. 1-1- 6) , iX 643
AR G R AR 8 HE N UL, BABR 5 19 B SUHE <
fl. ZhENSHEELAHHAST, —4
BT, —HES T, B2 BB R shHLEE H 2
BESTTSHER TR R R B Th RN, X e
R AN HLM B S TECR 6 &4, Bl an, <24 1] Ve6”
RENLE TR V-6 kB, HEASEL LA 4
N=0Te WREHE I, BASELE A P
i3 & 5 A4S0,

ST R N A B R SEELT I, it B
MR, BB SR A R
(Fig. 1-1-7) ¢ et — e il - — Ao ik,
EHEBSI 1TSS - AR R HE B ]
FHE RS, TR AR A2 FH AT TF AT, 2 I e M B 2 T
FHEE S, SIS TS0 AE P OS] . 18
Yot — R A P B e R A e A R
HLAL F ol o A s e ST, R Al
HRR TR 25, B R il e B — R I D A A
TER BRSP4 R4 4 (55 B AT 424
AR S e i | IR I AR R ST . — BT
)& B HCRE S B B AR T 2 R UL
TR o 3ok gl v B s 38, L2 384 o ol s e A, %
TV BURIEN R Z AL R B2 A R R, 7
HERIEN &SR . 4L LM AEAMN
A IES R, — AT ST, A AT
FHESTT, 3 P & 2D AL A Mk S TR G il
RAHL(D. O. H. C) , T 53 Fh— T I A 4c A5 7 01 e
SR EIHL(S. O. H. C), K Zh#l 5 ™ % B 1F
— R ) ML AL PRI ST & BRI (O, HL.
Ve
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