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Recent Trends for Development of Two Stroke Low Speed Diesel
Engines(MAN B&W MC and ME engines)
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F4:MAN B&W MC/MCE (12 71 %) (1982\3)
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L9OMC 90 4~12 | 4680 | 56,160 |
LOOMCE | 90 4-12 | 4060 | 48720
L8OMC 80 4~12 | 3690 | 44280 |
L8OMCE | 80 4~12 | 3,200 | 38400
L70MC 70 4~8 | 2,830 | 22,640
L70MCE | 70 4~8 | 2450 | 19,600
L60MC 60 4~8 | 2,080 | 16,640
L6OMCE | 60 | 4~8 | 1,800 | 14,400
L50MC 50 | 4~8 | 1440 | 11520
L50MCE | 50 | 4~8 | 1,250 | 10,000 |
L35MC 35 4~9 | 680 | 6120 |
L35MCE | 35 4~9 | 585 | 5265 |
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L35MC 3 | 4~12 | 885 | 10,620
$26MC 26 | 4~12 | 545 | 6,540
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® Hydrodynamic calculation
(flexibility excluded)

@® Elasto-Hydro-Dynamic calculation
(flexibility included)

® Oil grooves

® Geometrical imperfections
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® Chain drive for camshaft

@® Camshaft with fuel cams and
exhaust cams

® Fuel pump actuating gear, including roller
guides and reversing mechanism

® Conventional fuel injection pumps and
variable injection timing system

® Exhaust valve actuating gear and
roller guide

® Engine driven starting air distributor

® Electronic governor with actuator

® Regulating shaft

® Engine-side control console

® Mechanical cylinder lubricators

FH ARG A2AL e 2 P

75 0) W a sl Aok

® Hydraulic power supply unit

® Hydraulic cylinder unit, including:

— electronically controlled fuel pump, and

— electronically controlled exhaust valve
actuator

® Electronically controlled starting air valve

® Integrated electronic control of auxiliary
blowers

@® Integrated electronic governor functions

® Crankshaft position sensing and tacho
system

® Electronically controlled Alpha Lubricators

(® Local operating panel
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]

oo 2w

i)

(520)



'
,
Comoo b bpersure

29 168 A% 293 gAs B A5y 4
o &8 AxE 2o £rh o] Aaule dgd
FYPl uet 4dY S8 F4%7 BN 442
AAANAGOBN SBG 222 2453
Aol £ AulE 29 % Aok

8.3 HAtAof dEid FR7It MXAMO 7|7

A #}# o} ME/ME-C§ Alpha ‘Lubricator’ A)
€& MC/MC-CE7H= oFzh Ao| 3ttt A=A
o] 71%-& olu] 200 bare] 4T F Al 7}

3|

A3 90 7] W&ol o] Al2el S 83 F7ho] 44
ol A a3ty £35] Hx o &7](Accumulator) =
%% _‘oJ_g],T;}'lal

Cyker od
$04Z8 AP

17

e

m—— Lb39 Fpos

Tl
2 el g

LAk} 713 A ey &% (Alpha Lubricator)

9.MANB&W x4 28
SAXSS 7| A7 Vet =8

MAN B&W A% 2814 )7l ool 4258 17

23 CIHY |2

o

9.1 A =2

[

A ZBAPYE Atomizer ¥4 L E3le] A NOx

ALE 74, A6 o] #e] IMO NOx #A & vt
ZA17] 2 itk o]# 3 A NOx AtomizerE ‘Low-
NOx Atomizer 2t 2271 9l o1, o] Atomizer:
200004 & rro}o:l ZHE 2E MOMC-Col &
Fo 2 AHEH I Stk 9] 6.20 M= AFg Bt
7o) ZZolE o] & Atomizer(®t = Nozzle)iint
ol gt AEEAPEHE A of vt A7 EE B}
o Slided A REAPNEE 7 9} v 22 MC/MC-

Ce} & MEME-C 7|#to] EFoz Adslzn 9l
t} MAN B&W] 2E A& 2383 t]A 7] 3-& o))
IMO®} NOx A4 & &3t gl ovt, dA =g v
o] g4t Aake] Ao gl st gt AFE
AASED Ut rld e A1 & #RQ
4T50ME-Xl| A1 B 8kA] ZAIgE Apofjr] A&
Aol Hwate zheks] A7) gh P

9.2 BBESHE 71E AFef o |

#3l w718 &5 X7 ¥ Primary methods
A Z2HE ] ) g

® Load/speed variations

® Performance parameter variations

® Rate of injection variations

a5 A8 MR AREAIRE S o] &3t F

Ak,

NO, - g/KWh

355 160% Load
» 75% Load

254 50% Load
m 25% Load Z
15

S

5

40 60 8 100 120 140
Engine speed - r/min

§ 71984 4/2 50 9} NOx
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NO,- g/kWh

2 s 25% Load

A e enlad
K ff otk 100% Load

50% Load

50 100 150
P e bOr 208

~100% - P.,, 171 ~ 75% - P.., 161
~100% - Py, 161 - 75% - P, 148
< 100% - Py, 181 = 75% - P, 136
~ 50%-P,, 106 - 25%-P, 86
~ 50% - P98 = 25%-P, 76
< B0%-P, BB - 25%-P 66

200

Pmax/Pcomp2 NOx

Fusl flow
.

Ref. Fast Double Slow
A SFOC (%) 0 -0.7 19 -0.9
Rel. NO, (%) 100 121 87 105

9.3 2dzsty Tl Avet g 1

2719 2 fral I EE A A8 o}
Vet bt ge ATE ofn) AAletA AN
A Eolr}.

® Water emulsified fuel

® Water injection

® EGR (Exhaust Gas Recirculation)

® HAM (Humid Air Motor)

® SCR (Selective Catalytic Reduction)

NOxZ 25-50% €°le F#&EF 7= ]9
‘Water emulsified fuel A]~®l-& 7fur S-AbT)
ALA Lo FEstetaitt. 7l Frhet 747t
& gelol e Ax4dol EAGE Water
injection’ ©f] #3t A TE 4ATHOME-X 7] ghol| A} 4
Al gk Al g o]t

EGR¥ HAML o|v] 45 tjAd7]HoAr] d&
e QA T, M & 28 A d A ofF] A
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Dieszl ongire

Vit *or siinphe FGH

——

HC

5 10 15 20
EGR ratin in #

5 gof w722

Change in %

1107
100 +—

Absolute humidity {val.Avol.)
of scavenge air in %
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MAN B&W A % 233 719

By HES ZAE NOx A 7H&
1 6S50MC A} 93—95%
2 6S50MC A up 93—95%
3 6S50MC At 93—95%
4 6S50MC A up 93—-95%
5 12K80MC-GI-S R 2 1 98%
) 4L35MC-8 ¥ 22 93%
7 TK60MC-S |4 # & 93%
8 7K60MC-S S 2 2~ 93%
9 7K60MC-S &4 2 & 65%
10 7TK60MC-S 4 # & 65%
11 7K60MC-S s # 4 65%
12 7K60MC-S 5% # 4 65%
13 6S35MC ok 2 93%

§3tE A skt 28 217 e A x¥
4T50ME-X 7] #ell 438t A& HAISHY
W, 1 AT Ade ARE 18 229} 230 17
2 EAEA

SCR A A~8l& o] &3] NOxE #1 98%7HA]
Az °1T:]' o] SCRE Al ~=£ 19703 0 o)
Mol FA 2838k5 o] 1989 A F 2o
2 ﬁ*#oﬂv}ﬂ AHE-E] 7] Al =pekedthi o] ek
AR FFdANA Az Ao g A F3d,
MAN B&W(=lm}=21) 12] 52 Haldor Topso A/S(¢ll
n}3) 3AL 7} .,9,_7] Hol Iz Aoz M35
galg o, 1 F 19913744 32 9] Aute] 7}
2 SCR Al =85 A A3kt

A 20011 off 6S35MC 7] #oll SCR-E 4 %] %
A& vl Fato] F47 A8 A& 298 % 7| Fo
o] AAE A Tt 503?— o = NOx 7|
Z 0% SCR T8+ 502 Ao o=

rﬁ

9.4 Mutg CWI|E oy|2YUBE FH|

A At HAs B o eg e Fale o
3 Re 7 e BN AASAY A S

® IMO (%Xﬂ | A7) (NOx/SOx)
® EU (European Union) (NOx/SOx)
® Sweden (NOx/SO0x)

® Norway (NOx/SOx)

MAN B&W X & 233 71 ae H2FF 19

OIO- s S M=% 2
7[4— A4 A

® USA (NOx, THC, CO & PM)

0
n
2

10,1 HUS3SY M&5 28 CjEI |21 & 257

19753 693} 197613 9Y 9l zHzt WARTSILA(A
okA]: Sulzer Brothers)s} MAN B&W(A ¢k FA):
Bermeister & Wain)$} 7] <A 5 A 2+-& A2 3l th,

3 % 15719 23 719] A &AL 19799 6
43 1190 JTH o2 ga3te, o5 3o
AA 199 kg A& 2887% A7 # AP 4baol
He 24E vEsidoh

10,2 ETHETY N 28F /I MY A

19799 A& 284 71 & 22U E e Hdon A

PR R (1 &237])

#0 —B&W | dul —SULZER
TL55GF 5RND76M
71eAFA B&W SULZER
2729 (vjd) 9,300 12,000
4 4 3] 4>(rpm) 150 122
A (8) 227 376
AukAz A =T ATy
Az 2l ghaf = A
FRAA A A=A 1979. 6. 26 1979.11. 28
MEP (kg/cm?) 12.3 12.6
dased 149 151
(g/bhph)

de e o} .
(FAA)EH-) (PS)
1979 2 21,380 Az AL
1984 81 1,228,650 | 1009+ w}& 24
1995 89 2,272,845 | 2009 vhg] 24
2000 120 | 4,281,870 | 400%* v} 2y
2001 146 5,003,317 | 5009 v}&] &4
2002 134 4,322 527 A g
(1) % T4 A Ak 36,544,362 w12l (1979—2002. 7. 31)
(2) MAN B&W A < 2874 28,570,347 o=
(1984—2002. 7. 31)
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Abgl 51984 o] 81111(1,228,650 u} )2 A4k
3l xS0 2 ) 1,000,000 0} ;4 2]
3= 1S Agen, 225 113
891)(2,272,845 n}&), 20004 o) 120EH(4,281,870
ohe), 2001 o &= 14601(5,003,317 uhg) AL
2 AEH R 7 &S At gt

20022 749 31Y dA, TAA LA SFE
24 1,51100(36,544,362 vl & A Aksle 1,
dojl = A4 Aol 1,57311(38,329,242 n}&)
Ag Aoz g 18]z 20039 4k
40,000,000 718 & 24T Ao 2 oAz}

MAN B&W A& 28073 tjA 7| &S 2w, dr)
FTYL 19843 49 MC 718 1579
6LEOMCE A nr oz Aled gzalget. 1 %

A&H o2 Pk FTIAA gon, 20024 7€
31 & A FAAA 71 F 1,210
(28,570,347 m}2])2 QA5G ). o)A 8 A4t 4
A AR R A A o] 24 g 7] Eoltt.

A /%l

il
o

Z ol

)
e 2
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=
=
==

10.3 SEE=2¢ MAN B&W =g XM=& 2
A 7|2k K98MC/MC-C AH

L A HZ2Z 199946 Ay
cm, 7 el qol TK98MCE A2z o2 Al
rﬂzﬂ A 284 M 3
ntE)E AAAsE 2, 20019 2 HA 4240 (
3,308,960 vl=h)H)E st 282 A E®

o] K98MC/K98MC-C 7| el glo] A A Abzik

Qe
S mT AA Al 4482 23 gk
1.1 RZLAZE B AMel 75

G N AFE whe} Bo) 2T AT HA
1912 A& 2874 A7 B Yaze] 922 A
BH3 Th B AR A Aoy A 2
Hg 8l glon, {2 £2E FEER
U A7) B Ak du) S A7) 3 Ao o)
gFol = AA A1l AXS A
& G237 AM e ABA == DD A8
o A% w2 stojok & 3o A2},
oM E TARTE A2 ol 05%/711 %}, A

e

Lo e
MR o

e

-

B

o

2,

1

~

[1] Niels Orskov Christensen "Aspects of the
shipbuilding market at present and in the
future"

[2] LEnrrg7)#st3] =] Vol.37 No.7 2002

[3] MAN B&W's Meeting of Licensees (Copenhagen,
May 2002)

[4] MAN B&W mini catalogue "The M&G
programme”, October 1982

[6] MAN B&W mini catalogue "Marine engine
programme", May 2002

(6] MAN B&W mini catalogue "Two-stroke low
speed MC-S diesel engines stationary
application”, August 2001

(524)



{7] MAN B&W “Low speed engines in stationary
diesel power plants"

[8] MAN B&W News "World largest diesel power
plant for Africa's largest country”, 11 December
2001

[9] MAN B&W "The electronically controlled
engine", January 2002

10 MAN B&W “The
Development status and prospects”, 2000.11

[11] MAN B&W News "Odfjell opts for elec-

tronically-controlled engine after Bow Cecil

intelligent engine:

success", 11 February 2002

(525)

ot

MAN B&W # & 2387 T 7| o) 2| 253 21

[12] MAN B&W News "New order for MAN B&W
diesel's ME-engines", 6 May 2002

[13] MAN B&W Thomas S. Knudsen "State of the art
of electronically controlled engines", MAN B&W
Diesel Symposium (Tokyo, Japan, March 18,
2002).

[14] MAN B&W Kjeld Aabo and Henrik Rosted
densen "Optimization of cylinder condition by
intelligent lubrication", The 24th Motor Ship
Marine Propulsion Conference, (Copenhagen,
April 2002).



