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Unit 1

Text

Four -Str oke Engine Oper ation

A stroke is the move me nt of the pis ton from TDC(top de a d ce nte r) to BDC(bottom de a d

c e nte r), or from BDC to TDC. The re a re four s troke s in one four-s troke cycle of the e ngine:

inta ke s troke ,compre ss ion s troke, powe r s troke, a nd exha us t s troke.

● Intak e Stroke.Ga soline is ve ry e xplos ive whe n one pa rt is mixe d with a bout 15 pa rts

of a ir. The ide a l mixture of a bout 14.7 to 1 is ca lled s toic hiome tric. As the cra nksha ft turns,

it pulls the rod a nd pis ton down cre a ting a va cuum tha t dra ws in a mixture of a ir a nd fue l

through the ope n inta ke va lve( Fig.l-1a). About 10,000 ga llons of a ir is dra wn in for e ve ry 1

g a llon of fue l. The a ir/ fue l mixture is supplie d by the c a rburetor or fue l inje ction sys te m.

F ig.1-1 The mixture is dra w n into the cylinde r where it is c ompre sse d.

Almost a ll ne w ve hicle s ha ve fuel inje ction sys te ms.Compute r controls use d with the se

ve hicle s monitor the oxyge n conte nt in the ve hic le’s e xha us t a nd the n a djus t the fue l supply

to provide the corre c t a mount of fue l a nd a ir for e a ch inta ke s troke①.

● Compr ession St rok e. Whe n the mixture of a ir a nd fue l is compre ssed into a sma lle r

a re a, it be c ome s much more e xplos ive. The c ompre ss ion s troke be gins a t BDC a fte r the
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inta ke s troke is comple te d.The inta ke va lve close s a nd the pis ton move s up in the cylinde r,

c ompre ss ing the a ir/ fue l mixture② (Fig.1-1b).Whe n the pis ton is a t TDC, the mixture is

c ompre sse d to a bout 1/ 8 the volume it occupie d whe n the pis ton wa s a t BDC. In this ca se,

the compre ss ion ra tio is sa id to be 8∶ 1(Fig. 1-2). If the mixture we re compre sse d to 1/ 12

its origina l volume, the c ompre ss ion ra tio would be 12∶ 1.

● Power Stroke. As the piston a pproa che s TDC on its compre ss ion s troke, the

c ompre sse d a ir/ fue l mixture b ec ome s ve ry e xplos ive (Fig.1-3). Whe n the ignition sys te m

g ene ra te s a spa rk a t the spa rk plug, the fue l is ignited. The burning fue l mixture e xpa nd s

a nd force s the pis ton down to BDC (Fig.1-4a). This a ction force s the cra nksha ft to turn; the

turning c ra nksha ft powe rs the ca r.

F ig. 1-2

C om pression ratio is a com parison of the volum e of

the air space above the piston at BD C and at T D C .

F ig. 1-3

T he air/ fuel m ixture heats up as it is com pressed.

F ig. 1-4

a)T h e m ixture is burned,pushing the piston dow n . b)T hen th e exhaust is forced out as the piston com es up.

● Exhaust Stroke. As the pis ton ne a rs BDC on the powe r s troke, a nothe r va lve ope ns
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to a llow the burne d ga ses to e sca pe. Be ca use the e xha ust ga se s a re s till e xpa nding, the y

a re forc ed out this ope n va lve . As the cra nk continue s to turn,the pis ton move s up in the

c ylinde r, he lping to force the re ma ining e xha us t ga se s out through this ope n e xha us t va lve

(Fig.1-4b). A fe w de gre e s a fte r the pis ton pa sse s TDC, the e xha us t va lve close s, a nd the

e ntire four-s troke cyc le repe a ts itself, be ginning with the inta ke stroke.

Le a ka ge of ga se s pa s t the ring s during the powe r s troke is ca lled blow-by③(Fig.1-5).

Blow-by ca use s pre ssure in the cra nkca se .

F ig. 1-5

L eakage of gases past the ring is know n as blow -by.

New Wor ds

1.stroke[str�uk] n.冲程,行程

2.m ovem ent[�m u�vm �nt] n.运动,移动

3.piston[�pist�n] n.活塞

4.intake[�in-teik] n.进气,吸气

5.com pression[k�m �pre��n] n.压缩、压紧

6.exhaust[i��z��st] n.,vt.排口,排气

7.explosive[iks�plousiv] a.,n.爆炸的,炸药

8.m ixture[�m ikst��] n.混合物

9. �stoichiom etric[�st�iki��m etrik] a.理想配比的,化学论量的

stoichiom etric air-fuelratio 理论空燃比

10.crankshaft[�kr��k���ft] n.曲轴

11. �rod[r�d] n.杆,连杆

connectin� rod 连杆

12.vacuum [�v�kju�m ] n.真空

13.draw [dr��] v.拉,拖,牵引,(发动机)回火

14.valve[�v�lv] n.气门,阀门
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15.gallon[���l�n] n.加仑

16.carburetor[�k��bjuret�] n.化油器,汽化器

17.injection[in�d�ek��n] n.喷射,注入,注射,注射液

18.system [�sist�m ] n.系统

19.vehicle[vi�ikl] n.车辆,汽车

20.m onitor[�m �nit�] n.v.监视器,检查,监视

21.cylinder[�silind�] n.气缸

22.ratio[�rei�iou] n.比,比率

23.approach[��prout�] vt.接近

24.ignition[i��ni��n] n.点火

25.generate[�d�en�reit] v.产生,发生,引起

26.spark[sp��k] n.,vi.,vt.火花,电花,发火花,发动

27.plug[pl��] n.,v.塞子,火花塞,插上插头

28.ignite[i��nait] v.点火

29.expand[iks�p�nd] v.膨胀,扩张,展开

30.escape[is�keip] vi.,vt.逃脱

31.rem ain[ri�m ein] vi.剩下,留下,保持,仍是

32.degree[di��ri�] n.度,程度,等级

33.leakage[�li�kid�] n.泄漏

34.ring[ri�] n.,v.活塞环,环形物,环绕

35.crankcase[�kr��kkeis] n.曲轴箱

36.occupy[��kju�pai] 占有,占据,使⋯从事

37.engine[�end�in] n.发动机

38.content[�k�ntent] n.内容,容量

39.original[��rid��n�l] a.最初的,原始的

40.volum e[�v�ljum ] n.体积,容积,音量,卷,册

41.entire[in�tai�] a.全部的,完全的;n.全体

42.cycle[�saikl] n.周期;循环

Phr ases and E xpr essions

1.four-stroke engine 四冲程发动机

2.top dead center(T D C ) 上止点

3.bottom dead center(BD C ) 下止点

4.draw in 吸入,使加入,收网

5.m ove up 向上移动,上升

6.in this case 假若这样,这时

7.begin w ith 从⋯开始

8.blow -by (缝隙)漏气,从⋯中出,窜气

9.heat-up 发热,变热
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Notes

① C om puter controls used w ith these vehicles m onitor the oxygen content in the

vehicle’s exhaust and then adjust the fuel supply to provide the correct am ount of fuel and

air for each intake stroke.

为了对每一进气行程提供正确的燃油空气量,用于这些汽车上的计算机控制(组件)监测

汽车排气中的氧含量,然后调节燃油的供给。

1)used w ith these vehicles 是分词短语作后置定语。

2)and 并列连词,连接两个谓语 m onitor和 adjust。

3)to provide⋯不定式短语作目的状语。

②T he intake valve closes and the piston m oves up in the cylinder,com pressing the air/

fuel m ixture.

进气门关闭,活塞在气缸内上移而压缩空气燃油混合物。

com pressing the air/ fuel m ixture 分词短语作结果状语,通常用逗号与句子隔开。

③L eakage of gases past the rings during the pow er stroke is called blow -by.

在作功行程中通过活塞环气体的泄漏称为漏气。

1)past the rings 过去分词短语作后置定语

2)during the pow er stroke 分词短语做时间状语

Glossary of Technical Ter ms

1.stroke:in an autom obile engine,the distance m oved by the piston.

2.valve:A device used to open and close a port to let intake and exhaust gases in and out

of the engine.

3.carburetor:A device for autom atically m ining fuelin the proper proportion w ith air to

produce a com bustible gas.

4.com pression ratio:A m easure of how m uch the air has been com pressed in a cylinder of

an engine from B D C to T D C . C om pression ratio w illusually be from 8-1 to 25-1.

5.ignition:In internal-com bustion gasoline engines, the process of igniting the air/ fuel

m ixture in the com bustion cham ber by an electrical spark from a spark plug.

6. stoichiom etric:In autom otive term inology it refers to an air/ fuel ratio in w hich all

com bustible m aterials are used w ith no deficiencies or excesses;14.7 parts air to 1 part fuel,

by w eight,at sea level.

Exer cises

I .Tr ue or false questions:

1.T he stoichiom etric in the text m eans the ideal m ixture of the air and fuel, w hich is

about 14.7 to1.
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2.W hen it is com pressed,the m ixture of air and fuel w ill be at a high pressure and

tem perature.

3.A s the piston m oves up to T D C on its com pression stroke,the com pressed air/ fuel

m ixture becom es very explosive and forces the piston m oves dow n in the cylinder.

4.A few degrees before the piston approaches T D C , the intake valve opens and the

engine begins w ith the intake stroke.

5.T he rem aining exhaust gases is forced out of the cylinder,because the exhaust gases

are still expanding.

II.Study Questions:

1.W hat does T D C m ean?

2.W hat is the m ovem ent of the piston from T D C to BD C called?

3.D uring w hich of the four strokes are the valves closed?

4.W hat is the ratio called that com pares the volum e of the air space above the piston at

T D C and B D C ?

III.Tran slate the followin g senten ces into Ch inese:

1.If the m ixture w ere com pressed to 1/ 12 its original volum e,the com pression ratio

w ould be 12∶ 1.

2.W hen the ignition system generates a spark at the spark plug,the com pressed m ixture

of air and fuelis ignited.

3. T his arrangem ent allow s the piston to return to the top of the cylinder, m aking

continuous rotary m otion of the crankshaft possible.

Reading Mater ial A

Engine Con tr ol System Oper at ing Modes

Eve ry c ompute r control sys te m ha s two ope ra ting mode s. The c ompute r ca n ignore

se nsor input unde r ce rta in ope ra ting conditions, or it ca n ma ke one of se vera l diffe re nt

poss ible de cis ions ba se d on the input of othe r sensors. For e xa mple, the compute r ca n

ignore a n e xha us t ga s re c ircula tion (EGR) se nsor if a te mpe ra ture se nsor te lls it tha t the

e ngine is cold.

S ince a compute r ha s this a bility to be se le ctive, e ngine e rs progra m a control sys te m

for two ba s ic ope ra ting mode s: ope n-loop a nd close d-loop, Fig. 1-6. The most common

a pplica tion of the se mode s a pplie s to fue l-me te ring fe e dba c k c ontrol, a lthough the re a re

othe r ope n- a nd close d-loop functions①. In a ddition to the se two ba sic mode s, a pra ctic a l

fue l c ontrol sys te m must ha ndle othe r ope ra ting mode s a s ope ra ting conditions cha nge.

Control logic tha t is progra mme d into the microproce ssor de te rmine s the ope ra ting mod e

a ccording to the e xis ting e ngine condition.

6
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F ig. 1-6

T ypical open-and closed-loop control.

Open -loop Contr ol

Whe n a ve hicle is first s ta rte d, the control sys tem is in ope n loop. The se nsors provid e

informa tion to the compute r. The compute r re a ds the se s igna ls a nd orde rs the output

a ctua tors to ope ra te in a spe cific ma nne r. The a ctua tors obe y the orde rs the y re ce ive

w ithout providing a nd fee dba ck to the compute r. This unidire ctiona l ope ra ting se que nce is

shown by the solid line s in Fig.1-6.

Whe n you turn on the windshie ld wipe rs, you a re e xe rcis ing open-loop control ove r the

w ipe r sys te m. The wipe r bla de s will move a cross the windshie ld a t a give n ra te of spe e d,

re ga rdle ss of whe the r the ra in fa lling on the windshie ld is a light drizzle or he a vy downpour.

Wipe r spe e d doe s not cha nge until you re a djus t the wipe r control. The wipe r sys te m doe s

not re c eive a n e rror fe e dba ck s igna l te lling it tha t it is ope ra ting too s lowly to c le a n the

he a vy downpour from the w indshie ld. It re lie s on a n outs ide forc e ( the drive r ) for

a djus tme nt.

For a n engine compute r to de te rmine w he the r the a ir-fue l mixture is corre c t, it re quire s

a fe e dba ck s igna l from the e xha us t ga s oxyg en(EGO) sensor. If the compute r ignore s this

s igna l, it re lie s on s igna ls from othe r se nsors to ma ke its de cis ion. In this ca se, suppose the

e ngine coola nt sensor te lls the compute r tha t the e ngine is cold. The throttle pos ition se nsor

a lso s igna ls tha t e ngine spe e d is incre a s ing. Ba se d on this informa tion, the compute r te lls

the fue l control a ctua tor to e nrich the mixture. It doe s this unde r ce rta in spe cifie d conditions:

● During a c old s ta rt or hot re s ta rt

● Unde r low va cuum conditions

● At wide-ope n throttle or unde r full loa d, re ga rdle ss of e ngine spe e d

● During idle or de ce le ra tion cond itions (some sys te ms ).

Closed-loop Contr ol

In close d-loop control,the compute r re sponds to fe e dba ck signa ls provide d by se nsors
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a nd a ctua tors. The se fe e dba ck s igna ls te ll the compute r whe the r the output is too little, too

much,or jus t right. In othe r words,the fee db a ck s ingna ls re gula te the output control. This

c yc le is summa rize d by the dotte d line in Fig.1-6.

In our fue l me te ring e xa mple a bove,the compute r will re spond to the EGO sensor signa l

in close d-loop ope ra tion. If the se nsor me a sure s a low oxyge n c onte nt, w hich ind ic a te s a

ric h mixture, it s igna ls this fa ct to the compute r. The compute r the n dire cts the fue l control

a ctua tor to le a n the mixture .If the a ctua tor le a ns the mixture to much, the EGO se nsor will

inform the compute r, which the n dire cts the fue l c ontrol a ctua tor to a ga in e nrich the mixture.

This is a n on-going proce ss tha t occurs ma ny time s pe r se cond.

In e sse nce, a c ompute r ope ra ting in c lose d loop is cons ta ntly“re turning”the e ngine

w hile it is running in orde r to c ompe nsa te for cha nge s in va rious ope ra ting fa c tors, suc h a s

te mpe ra ture, spe e d,loa d,a ltitude ,a mong othe rs.

New Wor ds

1.ignore[i��n��] vt.不理、忽略、不问

2.sensor[�sens�] n.传感器

3.recirculation[�ri�s��kju�lei��n] n.再循环,回流

4.selective [si�lektiv] a.选择的;精选的

5.loop[lu�p] n.圈,环,回路。vt.把⋯连成回路

6.feedback[�fi�db�k] n.反馈;回传,反应

7.function[�f��k��n] n.,v.作用,功能;起作用

8.handle[�h�ndl] n.,vt.摇柄,把手;处理,管理

9.logic[�l�d�ik] n.逻辑,逻辑学

10.m icroprocessor[m aikr��prouses�] n.微处理器

11.exist [i��zist] v.存在,有,生存

12.chart [t���t] n.图表

13.typical [�tipik�l] a.典型的,标准的

14.actuator [��ktjueit�] n.调节器,传动装置,螺线管,激励器

15.specific [spi�sifik] a.特殊的,专门的,具体的

16.m anner [�m �n�] n.方法、样式;态度;种类

17.obey [��bei] vt.服从;遵守

18.unidirectional [�ju�nidi�rek��nl] a.单向性的

19.sequence [�si�kw �ns] n.连续;顺序;程序

20.solid [�s�lid] a.实心的;固体的

21.w indshield [�w ind�i�ld] n.挡风玻璃

22.w iper [�w aip�] n.,v.刮水器,雨刷

23.blade [bleid] n.刀口;刀身;叶片

24.drizzle [drizl] vi.,n.细雨,毛毛雨

25.dow npour [�daunp��] n.倾盆大雨
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26.error [�er�] n.错误;误差

27.coolant [�ku�l�nt] n.冷却剂

28.throttle [��r�tl] n.节气门

29.enrich [in�rit�] vt.加浓、浓缩

30.variable [�v��ri�bl] n.,a.变量;可变的

31.lean [li�n] a.,vt.贫乏的,使贫乏

32.sum m arize[�s�m �raiz] v.概括,总结

33.dot [d�t] n.,v.小点;打点

34.com pensate[�k�m penseit] vt.补偿,赔偿

35.altitude [��ltitju�d] n.海拔高度

36.indicate [�indikeit] vt.指示,表示,表明,暗示

Phr ases and E xpr essions

1.open-loop 开路

 open-loop control 开路控制,无反馈控制

2.closed-loop 闭路

 closed-loop control 反馈控制

3.fuel-m etering 燃料调节

4.in addition to 除⋯之外,又

5.regardless of 不管,不顾

6.rely on 依靠

7.exhaust gas recirculation (E G R )  废气回流,废气再循环装置

8.exhaust gas oxygen (E G O )  排气氧含量

9.w ide-open throttle 油门全开,节气门全开

10.fullload 满载,全负荷

11.in essence  本质上

12.com pensate for  补偿,抵偿

13.am ong others  其中

Notes

① T he m ost com m on application of these m odes applies to fuel-m etering feedback

control,although there are other open and closed-loop functions.

although 引导的是让步状语从句,作“虽然”解。

全句可译为:虽然此种模式还有其他的开、闭路控制功能,但最常见的是用于燃料调节反

馈控制。
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Glossary of Technical Ter ms

1. a ctuator: A device w hich translates the com puter output voltage signal into

m echanicalenergy.

2. closed-loop : A n operational m ode in w hich the com puter reads and responds to

feedback signals from its sensors,adjusting system operation accordingly.

3.op en-loop : A n operational m ode in w hich the com puter adjusts a system to function

according to pre-determ ined instructions and does not alw ays respond to feedback signals

from its sensors.

4. sensor: A device w hich provides input data in the form of voltage signals to a

com puter.

5. m icroprocessor: A processor contained on an integrated circuit, processor (central

processing unit) that m akes the arithm etic and logic decisions in a m icrocom puter.

Reading Mater ial B

In tr oduct ion to Electr on ic Engine Contr ols

Ele ctronic e ngine controls a ppe a re d on the a utomotive sce ne with some 1977 mode ls.

The e a rly control sys te ms re gula te d only a s ingle func tion, e ithe r ignition timing or fue l

me te ring.Howe ve r,they we re ra pidly e xpa nde d to incorpora te c ontrol ove r both sys tems, a s

w ell a s nume rous othe r engine functions.

The ba s ic pa rts of the first e le ctronic a lly controlle d fue l ma na ge me nt sys te ms we re a

fe e dba ck ca rbure tor, a nd e lec tronic control module or mic roproce ssor, a n e xha us t ga s

oxygen(EGO) se nsor mounte d in the e xha us t ma nifold, a nd a ca ta lytic c onve rter.

Tw o type s of fue l c ontrol a ctua tors a re use d w ith ca rbure tors:

● A sole noid or s te ppe r motor mounte d on or in the ca rbure tor to dire ctly control the

fue l-me te ring rods or a ir b le e ds,or both.

● A remote mounte d, sole noid-a ctua te d va c uum va lve to re gula te ca rbure tor va c uum

d ia phra gms tha t c ontrol the fue l-me te ring rods a nd a ir ble e ds.

The fue l ma na ge me nt mic roproce ssor c ons ta ntly monitors the oxyge n conte nt of the

e xha ust ga s through s igna ls re ce ive d from the EGO se nsor. The microproc essor se nds a

pulse d volta ge s igna l to the control de vice ,va rying the ra tio of on-time or off-time a ccording

to the s ig na ls re ce ive d from the EGO se nsor.As the pe rce nta ge of on-time is increa se d or

d ec re a se d,the mixture is le a ne d or ric he ne d.

With fue l inje c tion sys te ms,the microproce ssor e xe rcise s ra tio control by switching one

or more fue l inje ctors on a nd off.The sw itching ra te is de te rmine d by e ngine spe e d. The

microproce ssor va rie s the le ngth of time the inje ctors re ma in ope n to e s ta blish the a ir fue l

ra tio. As the mic roproce ssor re ce ive s da ta from its se nsor inputs,it le ngthe ns or shorte ns
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the pulse width(on-time) a c cording to e ngine ope ra ting a nd loa d conditions.

New Wor ds

1.introduction[intr��d�k��n] n.介绍;引进

2.electronic [ilek�tr�nik] a.电子的

3.appear [��pi�] v.出现,露出

4.autom otive [��t��m outiv] a.自动的,机动的;汽车的

5.scene [si�n] n.景色,情景,实现,现场

6.m odel [�m �dl] n.,a.,v.模型,式样;模型的;仿造

7.regulate [�re�juleit] v.调速,调节,控制,规定

8.rapidly [�r�pidli] ad.迅速地,快地

9.incorporate [in�k��p�reit] v.结合,合并,编入

10.num erous [�nju�m �r�s] a.许多的,众多的

11.electronically [ilek�tr�nik�li] ad.电子学上

12.m anagem ent [�m �nid�m �nt] n.管理,管理处

13.m odule [�m �dju�l] n.模件;(微型)组件

14.m ount [m aunt] vt.装配,安装

15.m anifold [�m �nifould] a.;n.多样的;(进排气)歧管

16.catalytic [k�t��litik] a.催化的

17.converter [k�n�v��t�] n.变换器

18.solenoid [�soulin�id] n.螺线管;筒形线圈

19.stepper [�step�] n.分档器,分节器

20.bleed [bli�d] v.流出,放出

21.rem ote [ri�m out] a.遥控的,远距离的

22.diaphragm [�dai�fr�m ] n.隔板,膜片,振动膜

23.constantly [�k�nst�ntli] ad.不断地

24.pulse [p�ls] n.,v.脉冲,波动

25.voltage[�voultid�] n.电压,电位差

26.vary [�v��ri] v.变化,变换

27.percentage [p��sentid�] n.比例,百分数,部分

28.injector [in�d�ekt�] n.喷油器,喷嘴

29.establish [is�t�bli�] vt.建立,确立

Phr ases and E xpr essions

1.stepper m otor 步进马达

2.fuel-m etering rod 燃油计量测杆

3.air bleed (缓慢的)排气;放气孔

4.solenoid-actuated 电磁线圈动作的
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5.vacuum valve 真空阀

6.vacuum diaphram  真空膜片

7. �on-tim e 接通时间

off-tim e 断开时间

翻译的基本知识

一、翻译的任务

就英译汉的笔译而言,翻译就是用汉语准确、完整、通畅地把英文原作重新表达出来。翻译

本身是一种语言活动,它不能随译者之心表达自己的思想,而应把原作中所表达的内容忠实、

完美地用汉语译出,使读者在阅读译文时,就像阅读原文一样,领会其思想和内容。

二、翻译的标准

翻译标准是衡量译文质量的尺度。翻译标准可概括为“忠实、通顺”四个字。忠实是指忠实

于原作的内容。译者必须把原作的内容完整而准确地表达出来,不得有任何篡改、遗漏或任意

增删的现象。通顺是指译文语言必须通顺易懂,符合规范。没有文理不通、结构混乱、逻辑不清

的现象。要做到忠实、通顺,译者首先必须对原作有透彻的理解,然后把所理解的内容用汉语确

切、流畅地表达出来。

三、翻译的过程

翻译的过程可概括为理解和表达两个阶段。

(一)理解阶段

对原文作透彻的理解是进行翻译的基础和关键。译者必须理解原文的词汇含义、句法结

构、惯用法、技术术语以及原文的逻辑关系,从而把握原文的精神实质。

(二)表达阶段

表达就是译者把从原文所理解的内容用合乎规范的现代汉语重新复述出来。翻译的好坏

取决于对原文的理解程度和对汉语的掌握程度。

对于初学翻译者来说,可参照下列步骤进行:

1.浏览全文,查阅生词

拿到文章后应首先对全文进行浏览。浏览时应注意文章的标题、小标题及各段的主题词

等,并给于足够的重视。同时标出生词及短语,利用字典准确地查出其词性、词意。如果属于专

业词汇则应查阅有关的专业技术词典,并注意短语及固定搭配。

2.分析原文结构,找到主题词,理解全文

翻译时切记不要一开始就抓住一两个词或一两句话不放,而应在浏览和生词理解的基础

上对原文的结构进行分析,找到文章的主题词和各段落的主题句,化解长句、难句,进而达到理

解全文的目的。

3.翻译与表达

翻译是一种再创作,是在理解原文的基础上用汉语准确、完整、通顺地表达原文的过程。具

体翻译时,应逐段进行,切不可逐词、逐句翻译。认真阅读完一段后,对全段有了准确、完整的理
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