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1. The burning of the fuel adds more heat to the air charge, causing it to expand and force

the engine piston to do work on the crankshaft which in turn drives the ship’s propeller.

RATH BVRBEIE N T 6L S KRR, 8 2 S AK 318 68 & sh L 22 0 il h U , B 2 R
SR HESR .

BN E A4, £ EIEH“The burning of the fuel--to the air charge”, “causing it - the
ship’s propeller” A BIEN F G &, EE R KRB E-DIMFTEIEP, cavsing X SR E T 3
P, 4 H B i it, “to expand and force the engine piston to do work on the crankshaft” % it #fj BiE
#hiE , which BB 4517 the crankshalt, 76 BRTE 43 17l 618 HVE EiE .

2. If we combine the suction and exhaust operations with the compression and expansion
strokes, the four-stroke engine will be turned into a two-stroke one.

MBRENERSHHSITREEFMEKT RS AER, M BE MR ER T bR
S,

&0 AR G 5), F4) K “the four-stroke engine will be turned into a two-stroke one” , B — 4+
oy 8 J A RAE

3. The two-stroke cycle begins with the piston coming up from the bottom of its stroke, i.e.
bottom dead centre (BDC), with the air inlet ports or scavenge ports in the sides of the cylinder
being opened,

Z PR IE I A E ZE BT HATRJRER, B F 1k AU(BDC) [ LB 4T FFHR , LM T 64 S, 0 B
HRAORITHMN RO HWRITHN.

R A R 8], begin KR R 3R MEBHUE = ARRIEIE, HE RN s. BN RSB
PEBEARIE . ESE— 174558 H “ coming up from the bottom of its stroke” YE 41 71 2215 B #h 1B ,
“i.e. bottom dead centre (BDC)” }#H Ai& , & Xt “the bottom of its stroke” B R . & 14+
FREESE - REESWEL

4. The four-stroke engine (usually rotating at medium speed, between 250 to 750 r/min) is

_.2__



used for alternators and sometimes for main propulsion with a gearbox to provide a propeller speed
of between 90 to 120 r/min.

P b A Ll Y AT CGEL R L B B B ETE 250~ 750 o/min) AT A B YL, H A R ERE# F
HL, A 12 8 90~ 120 o/ min BB

%A R HE), B and FEEMIB AL for FFLMINHEIEES RRIB, “with a gearbox to
provide a propeller speed of between 90 to 120 r/min” fESTH 1A EIERI ¥ ME . “of between 90 to 120
r/min” & speed BRI 7 18, HAMLM B FEH , the city of Dalian, the distance of 5 kilometer 2%

o FEARE Y

L TEVE ZR

SEMALAT BT AL Zrp R I B LM R I A, KRBT,

M s R E R

B 2 7n i T BV PR U s AR A B R B . LA A B IR B(TDC, & oK) FF e 24 M
L1k R(TDC, BR) MR, bR XA R,

X E A F , TF 56 B 2E HESURER R AT IF 8 (BT 47 BUAR I o AR S5 T WL 3 A SR HLIG)
RSB BRI R R E 2R A /N B AL, SRR B T A A I, B SR R B R
ROB RS . HE U TE b1k SR (ATDCO) 10° 256 K 1 o

ik ACRA)
It 46 kA (RS

L1k A fi~10>20" WHMER (2R/FH)

HKH|X )
LI EFE~50~60

HE S W FF~70>80"

AR

AWK
FIFSE~120~150°

Lt ik SR~ 146155"

Tk

H2
EF SR L 1 000 r/min KUFIEH MBI & B EMIL BRI HIE, 3+
BT BEX - ZERBMESKESKRFRAUEHBE YT FRE, AXHER T HS



B RFFEEZELIERFS0~60"XH. MEEEEHRRSGEMIIKXTEATIT,EH
WAKBFEES, IERATKERBEL, FIMEEREEE RO BEBRL IR
PR, S EREFR, BRI TSR KXY 25~30°(145~155°BTDC) ., X —id B#HZ it
SEEA. TARNESSRBRLTHEEREREZT KLY 550 T, KEBPLAR S M ETE,
KATE 10~20°BTDC, MM 28 MARE HAF LAl . BARNRME 2~THEF K (BKRILET
) EEEEKITETAT,EE30~500WHEIARE., BENEZHEEERNTESSKIRAR,

TE K2 120~ 150°ATDC, HFRBRITH(EVO) . XHEERFEMERERT ASBHZTHR
. ZHEAL: (R AREHERKIESIRRIEES; ()W AESET kAR X &/
HUB/MHESITREENES Y. TN EZERERENES, & 70~ 80°BTDC, # < 1T
T ERE SR B AR R BN B E A E QR R R AESE P REEN) RS E T SRR
ESMRFRRUERSE.,

WREMINE ERBEN, HERXWFEAELIEAR 107, THEEFREFH S,

i iBIEIR

B3RHTHB _hEFAOLE, EMELHRIE, TERARERBE —-ARER
8

MM R bk S E~10~20° MBAEE (£0H)

He0x KO
th,ﬁﬁ]ﬁﬁ’;léo;m‘ FIESB~=110~120"
1A 15 #HOFF
LIk S5 RT~130~150 e F ik &E~130~150"
#3

CHBREMIBREHFSON  ZK OB TANEETAHESSHEASET. BESTU
5#FKOPEHHKOBR—EFERHHELE(BRARK) REKE D —MOHSOHE , &
SHSEEL(ERETS). .

MEIESTFH REEE#TT. HFKELIEAR 110~ 120°F %, #SEME 20~30°, &
LiERE 130~ 150 FHRABRRTKMM. AXHFR, UTERSIWESKEBAERESSR
ERSSE, UL DN(FES)BR. BEIRERFLNESEEEREATT—TENS
SE.

EERGRE HSONYEXSKOHXAUEESERX, BENRFH I IIBER —FEE
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HE, RV RSB LK~ A, XMFELTERHSRMEBIL LR,
EEMER T, B O ERET L AJE, VAT kA RT3 B A R &Y A SR, B ZE T OB
AJE 130~150° %M HES O ERH R A E R A XA
WEMTE bk AETAY 10~20°FF 4R, A BEREFE A . M2 R M L — R FFSE 30~50%

f@m@www
o A RER

1. If the engine is naturally aspirated, or is a small high-speed type with a centrifugal turbo-
charger, the period of valve overlap, i.e. when both valves are open, will be short, and the ex-
haust valve will close some 10°after tdp dead centre (ATDC).

MRLEMILE BARGSE WA RTINS KRN /DEREIL, WK E AR, B E R
IR BB R RS . HESIBREZE B RS (ATDO)10 4 X H .

A Jg 3 ), 8 — ) R AR E B B B8], 4] “the period of valve overlap will
be short”, “i.e. when both valves are open” J il A& , B Xt “valve overlap” IR, If 51 FMI%
AR B IFF) 18 or R AR AGHRKHIE, R PERAGHERREH,

2. Propulsion engines and the vast majority of auxiliary generator engines running at speeds ‘
below 1 000 r/min will almost certainly be turbocharged and will be designed to allow a generous
throughflow of scavenge air at this point in order to control the turbine blade temperature. .

HEF LU K ZH 1 000 r/min AT B MM R BERMNMLERRARRYE, 3+
Bt RAEX -2 RBMASKSSATRSUERTFBRE.

B AN HF A, B FHF#EH and EHE . “Propulsion engines and the vast majority of auxilia-
ry generator engines” &£ 35 £ &, F H “the vast majority” FI “of auxiliary generator engines” i
R #E . “running at speeds below 1 000 1/min” J& “auxiliary generator engines” {1 J§ B £ 18,
“will be turbocharged” #1 “will be designed” 4 5| B % 1~ 4 H B9 1B &, “to allow a generous
throughflow of scavenge air at this point” &% =4/ i B 894K 5 , T “in order to control the
turbine blade temperature” FHI— AR E XK B KR E o

3. To maximise this, balancing the reduced opening as the valve seats against the slight ram
or inertia effect of the incoming charge, the inlet (suction) valve will normally be held open until
about 25-35° ABTC (145~155° BTDC). ’

HERASSGEBIRK, HFAMEE R RS R IF R BB RS R EER, AR
a8, BB T RJE K% 25~30°(145~155"BTDC) .

ZREERH A F RN R E A, A]F EBN “the inlet (suction) valve”, I§iE £
“be held”, open YEE1EAIFME, “until about 25-35° ABTC (145~ 155" BTDC)” H4RiE., Fk
HWARER RS EEN EHARE, MERESHEE PR, “as the valve seats against the
slight ram” % N AIYEARE , B or H ¥ reduced opening 1 inertia effect #8 & balancing B R iE .
this (EAE X SRR E , 5 L3 “a fresh charge of air”,

4. The rising piston expels the remaining exhaust gas and at about 70-80° BTDC the inlet

—_— 5 —



