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Chapter 1 Automobile Basics






Unit 1 Automobile Performance Parameter

The dimensions of an automobile can make you know the appearance of it. It contains
the wheelbase, the track front and rear, the overall length, the overall width, the overall
height, overhang front, overhang rear, the angle of approach, the angle of departure,
interior length, interior width, interior height, the ground clearance, curb weight, gross

vehicle weight, number of the doors, seating capacity and trunk or cargo space,as shown
in Fig. 1-1.
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Fig. 1-1 Dimensions of automobile

Whether the performance of an automobile is outstanding depends on its engine and the
chassis. And whether the engine is powerful depends on its type, displacement, compression
ratio, maximum output and torque. What is more, the advanced suspension system, the brake
type, the transmission and the wheels are made up of the tough, durable chassis.

Engine performance parameter includes engine type, bore and stroke, displacement,

compression ratio, valve train, power, torque and ignition system type. The diameter of
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the cylinder is called the engine bore. Displacement and compression ratio are two frequently

used engine specification. Displacement indicates engine size, and compression ratio compares the

total cylinder volume to compression chamber volume.' Power is defined as the rate at which

work is being done. Brake power is defined as the actual power measured at the rear of the en-
gine under normal conditions. Indicated power is defined as theoretical power. It repre-
sents the maximum power available from the engine under ideal or perfect conditions. Indi-
cated power is calculated on the basis of engine size, displacement, speed, and the pres-
sure developed theoretically in the cylinder. Frictional power is defined as the power used

to overcome internal friction within the engine and the drive train. Sources of frictional pow-

er include bearings, pistons sliding inside the cylinder, the compression stroke, the generator,

fan, water pump, belts, air conditioner, transmission, drive shaft rear deferential assemblies,

and so on. 2 Road power is the power available at the drive wheels of the vehicle. Torque is
one way to measure work and defined as twisting force. This force is produced in an engine
because of the combustion of fuel. Combustion pushes the piston down. The piston causes
the crankshaft to rotate, producing torque. This force causes the wheels to rotate.
Chassis performance specification includes suspension type, brakes type and size,

steering type and turning radius, type and size of tires and wheels and fuel capacities.

New words and Expressions

performance n. YEEE, $ M (ML), K (FEO)R,.Bu=
RE BT B 1E capacity n. H& (FD,(RIVOHE,
parameter n. S (Bixe)h#E
dimensions n. R-7&¥, R trunk n (E¥TEHFW . 5&F8,T
appearance n. SN, TE), SMK, HMER &, ETiE, PaR
il LRE B bore = fL,fL%, (BEFEIIOKEH
wheelbase »n. #ifE (BB BEFL38, B3k
track n. W, BB, BEAEL o B displacement n. (K BEIPLHEE
B W IB8UAT 3 volume n. HBLAR . FE, BH.HUE,
overhang wv. AR, BHP ), KN FRE,F
BE,.(W.BA& actual power AR (ZLFR)INE
approach angle i indicated power F{RINE
departure angle B EMH {rictional power PEEEEINE

interior adj. N . FHFANI . Wi, % drive train 153 &
Notes

1. Displacement and compression ratio are two frequently used engine specification.
Displacement indicates engine size, and compression ratio compares the total cylinder

volume to compression chamber volume,

BXHEAEERRRINEANSH S ELXATRINHIADN EHRERREL
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2. Sources of frictional power include bearings, pistons sliding inside the cylinder, the
compression stroke, the generator, fan, water pump, belts, air conditioner, transmission,
drive shaft rear deferential assemblies, and so on.

B EENERRTHA FEEATARY EHAR REN KRB AR LH .5

A EER BB . FEHEBERE,

Exercises

1. What do dimensions of an automobile include?

2. Describe the definition of compression ratio.

Translation

AR AR

BAAERTHEHETUAEEMNTHBAENGNY, ARTAKAHBINKEEHZ
HMeyEE), Lk, AT . LG5, A6 BEAELA.EBAXMNK.E.H,.ZNERN
BOESEFE LB EE. AR BEK . REATER, B 1-1 Fr®,
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AEMRBRATEFLARETAINARE. AHNDARETFADIEY BT K
bRk Hrhings, W EHARBRERAGE HIEY TR ERERTHRY LA RS
M ER B RA,

AHMMELAROIELDIERYN &2 A2 HF . EHEL . ANMAM LMD E K
HMBEEREKRF X, ARG ERHRAELZE, HIFPEAGRALAINTRAAOLAE BT L
HTIAHMHKRD , ABIRZALEERERBEI I, HREH IR E FHH R
RELEFEHTHRADINEH N BTG AL E  BFHERBERS R, CATAINE
ERRRGHGTHIANRRS R, HFTHEREATFAHIMR T . IHER RE . AAE
At ERRY., BEAEZBATEARAGIWARFEHRABEEGD R, BEASERRT
WA EEAREARY EHEAE AL KB KR AF 28 . TS KHH . E£4%
BERF. BH D E2ERALEDER S E, BER AU ETHFF, LELAAS, XA
HRBEHHATRHRGE =26, RREDFEHTET, IR G HE, ZERLE, XN
hARTHERKE,

BERBAKRTELAEHER HFHFXAXRD OB B TER £8P BEDY
AKX HEETF.

Unit 2 Structure of Automobile

It is well-known that the automobile is composed of four sections such as engine,

chassis, body and electrical system, as shown in Fig, 2-1.'

Steering ™

Fig. 2-1 Structure of automobile

The automobile engine can be classified according to: (D number of cylinders; ) arrangement
of cylinders; @ arrangement of valves; @ type of cooling; & number of cycles; ® type of
fuel burned; (@ type of ignition.

Engine is the power source of the automobile. Of all automobile components, engine
is the most complicated assembly with dominant effects on the function of automobile. So,

the engine is generally called the “heart” of automobile. It includes the fuel, lubricating,

06-



cooling, ignition and starting systems.

The chassis is a framework used to assemble auto components on it. The chassis itself
is divided into four systems like power train, suspension system, steering system and
brake system.

The automobile body serves the obvious purpose of providing shelter, comfort and
protection for the occupants. The body is generally classified into four sections: the front,
the rear, the top and the underbody.

The electric system supplies lighting and driving power for the automobile, It cranks the
engine for starting. It supplies the high-voltage surges that ignite the compressed air-fuel mixture
in the combustion chambers. The electric system includes the battery, generator, starting
system, ignition system, lighting system, horn system, radio and other devices.

The automobile description above seems to conclude that though automobiles are quite

different in design, they are basically similar in structure. *

New words and Expressions

structure n. §5H &, BE o R, steer v. B, BN, EH IR (EE)FE

EE gz
engine n. XML brake n. #izhes,WMThEE v, Hizh, (F)
chassis n. K& JEMR.PIEE, F4 5Bz
body n. H&,4F,XH,EHM, (EE) shelter n. (FE¥h/HE %) il

IR underbody n. ZEBJEH

cylinder n. S EL, W IEH . B & crank n. BB, XL v BHH.(k
valve n. &I[7,.H] LR 3
cycle n. A, 783F, T.FF, BB air-fuel mixture TJRRIEEXK
ignition n. R, HK combustion chamber RPE=E
lubricate . JE¥, INEME W, T generator n. (H)EXHEIL
framework n. fEXR, 45, P14 horn n. S/, WYL, FHES WO, B YTE
assemble v HE,%¥E,2¥. 44 Yk

suspension n. ((THFRIEH.BFE.M.H
Notes

1. It is well-known that the automobile is composed of four sections such as engine, chassis,
body and electrical system, as shown in Fig. 2-1.
FX FWRMNAXRFA TR AERBINAFLAR XA EE.FHEFMELREA,
W 2-1 TR,
2. The automobile description above seems to conclude that though automobiles are quite
different in design, they are basically similar in structure.
B AU X TAENRRTUREER - ERAEAERUTLANTR, EALH
e 7 .
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Exercises

1. What are the four sections of an automobile?

2. What does the chassis consist of?

Translation

A N S

EdBAMNMKER TR AERIIANRS AR AIN ARE £ 4P LALE4%, oo
B 2-15F .

B 2-1 KESH

AFEAFINTUABETAFX#FTH L. OREI; QA LB BX;QORLNTAEHBX;
@%HER ;OB ORHMER QI F X,

EAMRAED AR, EFFALEEFRG T AINRIL XL ESH A, AL
HHBFRARARENG R, CORRBEL AL . HTRALALSHEAAE L XEAZGREH

RER-ANERALLHHUELTH LR, RE>AWAAA, FHDHEG%.AE
AE BAERR . HFER%,

2 H5EmERAHRARARRAERBRY FEPRY. £ L4BF 52 ATANARS W
3G T A A £ & R,

CRALAAERBBYAPG S, CTURBSELREBKMKBET AN THRRLSA,
BEDIEHARAERBIRE, BAAARCEELL KON BH AL . LEXKAL . BY
A9 BREA% FAURLLER.

AEXTFTARAENBAETURBELE R . ZERAFLARAT LARRA . RASHLERAK
M,



Chapter 11 Automobile Engine
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