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Lesson 6




Learning Objectives:

1. Grasp some useful words and expressions in
the whole text.

2. After studying the lesson, he or she will have a
better understanding of The Gas Exchange
process



part 1
New Words and Expressions
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supercharge v. &

aspect n. J7 [

comprise v. [

turbine n. i%EF, WAL
density n. %%

filter silencer n. JEANTH & Ay
moisture n. /K5, B

foul V. ﬁﬂ}z’ Bﬂ%
differential a. ZAII, AFEE
swirl ¥, pgooo00s R iE15 3]
appropriate a. & 41

charge air cooler R A

cross flow scavenging S

loop scavenging EINE=kat

uniflow scavenging HiHAS



part 2
Text Analysis
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A basic part of the cycle of an

is the supply of
fresh air and removal of
This is the

B AL AR B — A
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is the removal of exhaust
gases from the cylinder by blowing in
fresh air. is the filling of the
engine cylinder with a supply or charge
of fresh air ready for compression.

AR ESRERELERNEIIFATE. - .
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Air supply is very important to the perfect
combustion of fuel in the diesel engine. As
the determines the maximum
weight of fuel that can be burned per

in the cylinder, it also
determines the maximum power that can
be developed by the engine.D

A As 3| FEFERIE M A, that can be burned... 5 5EE N B1F
maximum weight, that can be developed.... N5 &M f)1&Hpower.
£A)FN: FBATANERERE T P8 — T/EHERTae AR
AR E, WRE T RIPLAL K HBISsKTIR.
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If the is increased by a
before it enters the cylinder,
a of fuel can be burned,

resulting in an increase of

¥ Zh =

A FERN, SRMAEIN, TR
fan HH T &R IE 0

|
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This is the

RFe I N B TAE R

Text

of exhaust

11
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In today's practice, the compressor,

, i1s driven by the
obtained from the engine exhaust gases.

NS HISERR RO, AP, BEISXNL, RIS
AEER B T RIWLAIES
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The

comprises a .

driven by the engine exhaust gases and
directly to the blower, which
fresh air from the engine room and

it into the air inlet on

the engine.(2

A AJF

Hdriven...and directly coupled.. . /& il 2 414

E i

gas-turbine, which5| $3JEfR | ¥4 & 1& M =) %b 78 i EHblower .
EAIFEN: REBEHEESRCLE—NMNERRE, ZRE

RSN EHRSHERME, RSN R
HHEAKFPHESLE

RENHL
WS,
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Turbine

Air Seal

Compressor

Pressurize X
air |

=

Fresh airm
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Shaft
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The power produced in the turbine
must be equal to that required by the
compressor. The air is pumped into the
cylinder through the inlet ports. The
turbo-blower is provided with a

T AE R B R AL T BRI Re B BT
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the way the energy of the
exhaust gases is pressure-
charging can be divided into two main
systems, namely, the e
system and the

MIEAFHRRERTI, &R & RGN YL RS
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It is usually desirable to

to turbo-charged two stroke
engines. The coolers are
between the turbo-blowers and the
cylinders. 1. REHE

HSEs

WEZ A HIR, TR ERaam | [".!E.!.ﬂ
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As the charge-air , the
amount flowing into the cylinders is
increased and as the charge-air
temperature lowers, the exhaust
temperature and the engine t

are reduced.

KON A, RN, &R H R R T 2
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The charge-air cooler is usually of the
design with the sea water
in it.

W RS A HSRREKARE, BHZREKIEHR
G R BINLRIRZK)
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As the air passes through the charge air
cooler, its temperature may be reduced and
d, with the condensation
in danger of being carried into the engine.
should be mounted
the bottom part of the engine inlet

So a

manifold.

SPSpEYERIE S i
RENHLHESEE

SH KRS RS,
m&%y%mﬁgﬁ

R 1 7 A
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It is very important that each cylinder
should be well scavenged before the
charged air is compressed, otherwise
this fresh air charge will be fouled by
the residual exhaust gases from the last

cycle.®
Hit2 E A EIE, that5| FEIER FEEMA], befofe 5| &

Z3al

i [E)IR7E A\ F), otherwise 5| Fibk B ARiE M A),
ER)FN: RGLIEH K2
ASRINE

ISR AR R TG S

Text

SR
(), BTN MBS bR

2880, AT R
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Three basic systems are in common use}
the cross flow, the loop and the uniflow.

{__..q...__.'

=NMEHRG: SR (B - ER. Bl




Exhaust
outlet

Scavenge
air inlet
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In cross scavenging the is
directed upwards, pushing the exhaust
gases before it. The exhaust gases then
travel down and out of the exhaust
ports.

TIAIT . - -




Scavenge
air inlet
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In loop scavenging the incoming air
asses over the then
owards the . The exhaust
ases are forced before the air ]i)assin
own and out of exhaust ports locate
just above the inlet ports.

BRI o o o




Exhaust
out
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With the incoming
air enters at the lower end of the
cylinder and leaves at the top.

LRA[TTR. - -

31
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Each of the system has various

Cross scavenging requires the fitting of a
to prevent air or exhaust
gas escape when the piston is at the top
of the stroke.

SIMAST AR EKKTEZER
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Loop scavenge have low
temperature air and high temperature
exhaust gas passing through
ports, causing temperature differential
problems for the

Al RS RN PREGE, it ela R 771 ) &
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Uniflow is the t
scavenging system but requires an
in the cylinder head.

LIRPASBRERR. . .
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All these systems have the ports
to the incoming air and direct it
in the

HERAOHE AR, FEEIEBRE. . .

36
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Exercise & Examination
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1. volume scavenging in a turbocharged,
four-stroke/cycle diesel engine is accomplished

A. during the valve period

B. with only the exhaust valve open

C. at a pressure below atmospheric

D. without cooling the cylinders or pistons

FE 38 I VU PR SR AL P, LR R A R I3 SR E SR E B H 58 T .

38



L!.IQJJ Lesson 6 Exercise

2. Valve are used on some large diesel engines
to

A. reduce wear on the valve stem

B. permit the use of alloy valve seat materials
C. reduce heat transfer from the valve seat
D. facilitate valve removal for servicing

—ERE PR 5, EH R ESRTFHRE.
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3. Valve lash, or refers to the

A. clearance between the top of the valve stem and
the

B. compression of the valve springs

C. clearance between the valve seat inserts and the
head

D. out of roundness of the fuel injection cams

AR T 2 W TR A 2 D R

40
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4. Valves in the of a diesel engine are
opened by the direct action of the

A. exhaust pressure

B. valve spring pressure
C. rocker arm movement
D. wrist pin movement

WAL SEL B RIR BB E B EET I

41
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S. The of a diesel engine using the
scavenging method are opened and closed
by the

A. reciprocating motion of exhaust valves
B. rotary motion of the camshaft

C. reciprocating motion of the piston

D. developed differential

AR ARSI ER R D@ EENERE B3 B A
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on a diesel engine means
A. injecting fuel oil into a cylinder
B. removing exhaust gases from the cylinder

C. forcing air into the cylinders under pressure after
the exhaust valve has closed

D. a combination of all the above

WAL RN ELA EZERE S
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7. All three have the ports to
swirl the incoming air and it in the
appropriate path.

A. angled
B. rounded

C. being angled
D. being rounded

TR =MES R8T, AR — e/ K, SIEEEEE).
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8. A is an used to measure the
temperature of the diesel engine
A. exhaust

B. fuel oil
C. cooling water
D. cylinder liner

im v E AR ERSEE
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9. Usually we take the cooling effect of the air flown
through the cylinder during the
as

A. inevitable
B. harmful

C. helpful
D. unacceptable

BERMNANEIRERETEL R F IR ERNRANBCREF mH.
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10. of a turbocharged diesel engine will
result in

A. higher torque but lower brake horsepower
B. lower torque but higher brake horsepower
C. higher torque and higher brake horsepower
D. lower torque and lower brake horsepower

Rk SR ALE (Z)R 4= FERNAENRRFEI5 7).
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