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Unit One

Text

Engine Cycles

The term ‘cycle” refers to one complete sequence of operations required to produce power in
an engine. This cycle of operations is continuously repeated while the engine is runnmg. For a
diesel engine it consists of four operations within the cylinder:

1. Compression of a charge of air

2. Injection of fuel which then ignites®

3. Expansion of the hot gases formed during combustion

4. Expulsion of the used gas to exhaust.

The cylinder is then recharged with air and the cycle is repeated.

Diesel engines can be designed to complete this cycle once during each revolution and this is
termed the two-stroke cycle, or alternatively to take two engine revolutions to complete-- the
four-stroke cycle®. An engine can only operate on the cycle for which it was designed®.

Engine stroke is measured as the full distance through which the piston moves hetween each
end of its travel?, It can be seen that it must move through two complete strokes{one up and one
down) during each revolution of the engine,

Engine timing refers ta the relative time or position of the crank, at which each operation
during the cycle is commenced and is completed®. It is measured as the angle through which the
crank has been rotated from a datum positign such as top or bottom center,

Two-stroke cycle Practically all large, slow-speed,.direct drive marine diesel engines oper-
ate on the two-stroke cycle(Fig. 1. 1)9. As its name implies a two-stroke cycle takes place in two
consecutive strokes of the engine piston, or one revolution of the crankshaft?. Thus each opera-
tion in the cycle is repeated during every revolution of the engine., The two strokes of the cycle
may be termed ; Compression strake and Power or ex pansion stroke, Qperations take place in a fixed
order and must occur when the piston reaches a corresponding position in its stroke®, These posi-
tions are shown as volumes on an indicator diagram which relates them with pressure within the
cylinder?, Tt is convenient to express them in terms of angles of crank position measyred from top
dead center {TDC)or bottom dead center (BDC)and they may be shown as & circle on a timing di-
agram. (Numbers have been added for reference. ),

Actual timing may differ between engines due to construction and design differences such
as:ratio of connecting rod length/crank length, stroke/bore ratio, engine speed, engine rating,

_1_
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1-2

2-3

3-4

Completion of scavenge. Air is entering the cylinder, expelling exhaust gas and

recharging it for the next combustion. Scavenge and exhaust are open,

4 5 6 Compression 4 5

[ =]
on
[

1 1
Fig. 1.1 Two-stroke cvele and timing diagrams
Post-scavenge. Scavenge ports have closed and some air within the cylinder may leak
to exhaust. In some engines 2 and 3 are made to coincide to eliminate leakage of air.
Compression, Exhaust has now closed and the air trapped within the cylinder is com-

pressed by the upstroke of the piston to raise its temperature sufficiently to ignite the
fuel®,

4-5-6 Fuel injection takes place and combustion occurs causing a rapid rise in pressure. The

7-8

8-1

period for which this continues depends upon the fuel pump setting and power to be
produced.

Expansion. Combustion completed, the hot gases expand forcing the piston down-
wards and converting the heat energy from combustion into work on the piston.
Exhaust blowdown®, Exhaust has opened allowing gas to pass to exhaust manifold,
and pressure drops rapidly in cylinder. _

Scavenge. Scavenge ports have opened and air enters to expel the remaining exhaust

gas.

1-ete. Scavenging then continues for the next cycle.

Position 1 represents bottom of stroke (BDC). Position 5 represents top of stroke
({TDC).

Four-stroke cycle The majority of medium and high speed diesel engines for main or auxil-

lary drive operate on the four-stroke cycle, which takes place during four consecutive strokes, or

two complete revolutions, of the engine®. The four strokes may be termed : Com pression stroke,

Power or expansion stroke, Exhaust stroke, and Aspirating or air induction stroke (Fig. 1. 2)®,

Numbering the cperations in sequence on the timing diagram:
J— 2 —



Exhaust

Aspiration
Compression
9 3 4
]
/(Iplnsinn
1/

Fig. 1.2 Four-stroke cycle and timing diagrams

1-2 Completion of aspiration.

2-3 Compression. Air inlet valve has closed. air in cylinder is now compressed to raise its
temperature for combustion of fuel.

3-4-5 Fuel injection. Combustion takes place with corresponding rise in pressure. Period con-
trolled by fuel pump setting.

5-6 Expansion. Combustion completed, gas pressure does work on piston during down-
ward stroke,

6-7-8 Exhaust. Exhaust valve opened, piston expels exhaust gas on upward stroke.

8-9-10 Owerlap. Air inlet valve opened while exhaust remains open. The length of this is

increased in supercharged or high speed engines®,
10-1  Aspiration, Exhaust valve closed, piston draws air into cylinder during downward
stroke.
1-etc. Aspiration continves for next cycle.

4 and 9 are TDC positions. 1 and 7 are BDC positions.

New Words and Expressions

eycle ['saikl]n, &%

refer to oS RE 0
sequence ['sikwans]n, WL RF 5 ISR
diesel ['dizzal In. Kyt R4
consist of peeree H Rk
cylinder ['silindan. kil
compression { kam'prefan]n. K4

injection [in'dzekjan n. MEST HEA



ignite Ligmait Jv,

expansion _iks'paenfan n.
cambustion  kani'bastfan In.
expulsion [iks'rallan ]n.
cxhaust [ig'zost In, v,
design | di'zain_n.
revolution | ,reva'lu;fan|n.
stroke | 'strouk|n.
alternatively [2:'tamativli Jadv,
measure ['me3a v,

distance [ 'distans Jn.

piston [ 'pistonin.

relative [ 'relativ |a.

crank _krapkn.
commence | ka'mons Jv.
datum ['deitann.

rotate | rou'teit Jv.
practically ['preektikalijadv.
marine | ma'rin Ja.

take place

imply [im'plai_v.
consecutive | kan'sekjutiv |a.
crankshaft ['krenk,[a:dt]n.
compression stroke
expansion stroke

oceur [a'kar Jv.

correspending [ koris'pondiyy Ja.

voluma {'voljumn.
indicator ['indikeits]n.
diagram [ 'daisgraem |n.
indicator diagram
convenient | koan'viniant Ja.
in terms of

top dead center (TDC)
bottom dead center (BDC)
timing diagram

reference ['refrans n.
actual [tekijuslTa,

due to
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ratio [ 'reifiou|n. Fis b 2R

length lenf in. EE

bore "ho; |n. &7 1 L FL
scavenge [ skaevindz]n. /v. FI5:
expel ks'pel v, IRES

leak [lik Jv. il

coincide [ kouin’said Tv. & FeTESE
eliminate [i'limineitJv. i Blig
leakage {'li:kidzn. T itk

trap Ltrep Jv. oo - AL B
sufficiently {sa'fifontli_adv. EHEb; 7S

depend upon

HEHITF o e

downward ['daunwad |adv. [l
convert [kan'vait v, Al L B
manifold [ 'manifould In. p=%i2
rapidly [ 'reepidli Jadv. T, 73
majority [ma'dzoriti Jn. 2 Sy 2
medium ['midiom Ja. v i)
auxiliary [>:g'zilisri Ja. B ERY
aspiration [ ,aspi'reifsnn, W=,
overlap [jouva'lep In. EH
increase [in'kris Jv. .M
supercharger ['sju:pa,tfa:dzan, AR
draw “dro:]v. %

Notes

1. Injection of fuel which then igntes.
T il B e
4] ¥ which 515 % 1& K A1ER fuel . which {T fuel,
ignite [igmait | vi. catch five;begin to burn 3 &, k{3
then adv. BRE}; AP —%0, 7 2 1B ) o AR B [ R E .
2. Diesel engines can be-'+the four-stroke cycle.
LT R R R S R — IR LAEERR . R W B A — MR S W T
YCLAETRPR BRI shA2 AL,
B H4iE 1o completer-” F “to take- - "{E @ — F 18 “Diesel Engines” §j#}iE. &
G e R A fﬁﬁj/;\ﬁ-ﬁ]}j’é’ﬁﬁﬁ], FMEJG K¥or alternatively diesel engines can

be designed to take two engine revolutions to complete this cycle once and this is termed

the four stroke cycle”.

_5_



term v, calliname;designate Jf-- -+ A s e BRI — A rerm H1 44
. B ARE.

. An engine---it was designed.

KB R aedE AR B EFR 77 2 LAE .
% 7 h AR E &AL “for which it was designed” £ %18 M a]. 5 the cydle,
which. f£17].{£"an engine”, it, {£if.{8"the cycle”.

. Engine stroke is measured---of its travel.

%Wﬂﬁﬁ#ﬁﬁ%ﬁﬁﬁﬁ@ﬂ%ﬁ%
“as the full distance” J&/E £ 1B ¥biE, “through which---its travel” %5 58 15 M ] . &4
the full distance,

. Engine timing refers to---and 1s completed.

S AL Y 5 R A R b A T b B9 AR e R AL B 7R R A A B B T YRR IR e A R
EFFHIAE .

“at which---" &k BR Hl# 2 B M 6] 181" the relative time or position”. {H #f 52 &
“of the crank” 2} f@. W T EB&MR{I- AR T .

. Practically all larges--on the twao stroke cycle (Fig, 1. 1).

BHE B A AR R RS R E T TEE L. D).
drive n. &2}

. As its name implies a two-stroke cycle--of the crankshaft,

IEMER TR AR, R OEN I EEMEESR, B s —A.
“As its name implies” Y3 A 18 . “take place” {45 shiA, Him B/ iamEA/ERE,

. Operations take place+in its stroke.

P T R R EEMFET BASEEZE RS HITRE— AR B .
RN S i HFIER and EHE--TRADH—DE S AT AR, when 5/ G5
i BLARE AR S — AN & /81 1ETE “must occur”HARIE .,

. These positions are shown-within the eylinder.

REGEUEFNERERE AL FAAIBARE TEHXEGERENENE
j] 9
“as volumes on an indicator diagram” )y £ 2 &5 8 BARE, which 5| SR & E
& M\ 5]+ B 1 " indicator diagram”, which ZEM &) E 3 1E , them $“these positions” ,
relate [ri'leit] vt. have relation with;have reference with G 7% Hy---vvj Heee e e
%‘ o

10. Actual timing may---engine rating, etc.

SePLAERRE R 2 BRI 25. MEFKE S g, ?‘Fﬁﬁt{étt
R RBE Y EARMAKRAR.

“due to” 154117 15" construction and design differences” ¥ B A7 18/ RIS .
“such as:++”“construction and design differences” 8] {3715 .

11. Scavenge and exhaust are open,

BRORES DRI,

6_



. Exhaust has now closed---to ignite the fuel

HESACH S SHERTE P ETEEES. U HEEREELUEREE .
ZA) B3RP 4] “trapped within the cylinder” 33 35 43 @) 1E4E air IEBE B to
raise its temperature & 5 AR 1E . sufficiently to ignite the fuel 25 PR R EREHPE

1B its remperature” B #hE-

13. Exhaust blowdown B HER

14.

15-

16.

The majority of medium-+-of the engine.

K& BURVE 01 5K 3l R B 0 3080 o 1 TR S AL Y o R S 3 AR BU DS T S SR i
HETR, i MBI

“for main or auxiliary drive” {5 515 & “diesel engines” {§ J5 i, which 8| &
By JE R 41 18 M R 3 “ the four-stroke cycle” (10,
The four strokes may be termed---air induction stroke(Fig. 1. 2).
S R AT LA GERR AR R GR 1R B (R RO 1788, HERUIT R (B RIRAD
TRMEIL 2D,
Overlap. Air inlet valve«-or high speed engines.
SEOTRDESR. AHSAABHRE F5EFE - SHEEBRENEREENS
"X,

Exercises

[ . Answer the guestions based on the text.

1. What does the term “cycle”refer to?

. What are the four operations for a diesel engine?

. How does the two-stroke cyele differ from the four-stroke one?

5. What engines operate an the two-stroke cycle?

. What do the two strokes refer to?

2
3
4. How can engine stroke be measured?
5
6
7

. What does BDC stand for?

8. Please describe the four-stroke cycle.

1. Put the following phrases into Chinese.

1. to refer to 2. during the combustion
3. relative time 4. slow-speed diesel engine
5. a corresponding position 6. to take place

7. to raise temperature 8. four consecutive strokes
9. to draw air in 10. exhaust valve

Il. Put the following phrases into English.

L gy 4R 2. #im
3. [E4EviiE 4 P-—ERIRF
5. A 6. BT



7o BT 8 FIA

9. HERES 10. E1kst
V. Complete the sentences.
1. A diesel engineis __ (—fiG AR BN AERHLED .
2. In the two-stroke engine, each revolution of the crankshaft makes one power or working
stroke, _ (BN T ERERERD.
3. Each type of engine has its application on board ship. (R %mHLLL — whig
TAEOEIRRIAE .
4. The two strokes of the cycle may (HEZANENE R RAR .
5. When the air is compressed, GEEFRS - AR ESE BN .
6. Please stop the engine (T HMD.
V. Choices.
1. { )The operation between two fuel injections s called
A, a working process B.a working cvcle
C. rwo strokes D. two actions

2. C ) A charge of fresh air is drawn or pumped into the engine cylinder and then
by the moving piston to very high pressure.
A. pressed B. suppressed C. squeezed [3. compressed
3. ' )The ports are located at height that they are just exposed by the upper
edge of the piston.
A.a such B.such a C.aso D.soa
4. (. )Top dead center is sometimes referred to as
A.inlet dead center B.outlet dead center
C. inner dead center 3. outer dead center

5. C )Heat energy is a source of pawer by which the diesel engine

A. be able to cperate B. can be operated
C. will be operation D. may be operation
6. { )The temperature of the compressed air is the spray of the injected fuel.
A. enough high to ignite B. too high to ignite
C. very high to ignite D. high enough to ignite

7. () The fresh air enters as the inlet port is opened by the downward movement of

A. the cylinder B. the piston (. the crankshaft D. the cam

8 ( )The __ chamber is enclosed between the cylinder head and the piston
cTOWN.
A lubrication B. injection C. cooling D. combustion

8, )1t will take about four running days _the repair work,

A. complete B. completed C. to complete ). completing
10. ¢ )Please show me how the machine.
—_— 8 R



