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DU-S.E.M.T. Pielstick engines

DU-SEMT. Piglstick T>Y>I& SEMT. #t (B MAN Diesel SAS #t) DBIR LI/ M OEH:
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DU-S.EM.T. Pielstick diesel engines are designed by SEM.T. ( present, MAN Diesel SAS ),
and, after the license agreement with SEM.T. (France) in 1964, Diesel United has introduced
a lot of engines to not only Japan but also overseas countries, S.E.M.T. Pielstick diesel
engines continues the long tradition.

In 1946 a design company of diesel engines, SOCIETE D" ETUDES DES MACHINES
THERMIQUES (S.EM.T.) was established in Paris and started for the development of lighter
and more compact diesel engines than the low-speed engines.

In 1963 S.EM.T. developed PC-2 type engine and it was the world first engine which could
use heavy fuel oil, and in the next year (1964) Ishikawajima-Harima (present IHI Ltd.), our
parent company, made the technical license agreement with SEM.T. -
The first DU-SEM.T. 8PC2V (2,560PSx330min-1) was applied for the Freedom series of HI HHEaE PC2-68
designed bulk carrier in 1965 and then 12PC2V (5,130PSXx500min-1) came to be Power Range
completed in 1966.
DU started to develop PC4 type engine which increased the output for each cylinder together b
with SEM.T.in 1970. And in 1974 12PC4V (12.8MWx400min-1) began operating at the
power plant in our works.

PC2 type and PC4 type engines sequentially increased the output, improved the fuel 0 10000 15000 20000 25000 30000
consumption and reduced the exhaust gas emission to meet with the market needs. kw
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DU-PC IVJ VD4 Design features of DU-PC engines
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. MAIN BEARINGS
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Lower body of the main bearing is fixed to the frame by two large screws.
The bearings are manufactured form tri-metal.
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o CRANKSHAFT
IS5V UMIIERMEO—ERREL T, NSRRI A MHELIFOSNET,
The forged alloy steel crankshaft is made in one piece, to which balance weights
are fitted.
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« CONNECTING RODS
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The connecting rods are of forged alloy steel with diagonal two-part, with
serrations on the inner faces or straight cut three-part. End bearings are
manufactured from tri-metal.
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. PISTONS
ERNVERROAEESHAHEZD S, YT —HI— UV I ARICKDHRNTAHINET,
The piston having a large cooling chamber of loop type is coold by the “Shaker”
type cooling method.
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« CYLINDER LINER AND CYLINDER JACKET
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The cylinder liner is of a special cast iron. It is inserted into the cylinder jacket. which
is assembled to the crankcase with cylinder cover by means of 8 tie rods. The
upper parts of the cylinder liner are cooled by the so called “bore cooling system”.
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« CYLINDER COVER AND VALVES
JUVINN—FFEHET, & 2 DR - HEF, & 1 BRI, B8R, ZeH. BES
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The cylinder cover is of cast iron. It is provided with two inlet valves, two exhaust
valves, a fuel valve, an indicator valve, a safety valve, and a starting valve. The
exhaust valves and valve cages are made of heat resistant steel, with the faces
coated with special alloy. The exhaust valves are equipped with a rotating device,
“Roto-Cap”.
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. INTAKE AND EXHAUST MANIFOLDS
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The exhaust manifolds are made of ductile cast iron. Disassembly and assembly
are easy because special joints are fitted between each cylinder and manifold.
Intake manifolds are fitted on the sides of the engine.
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o FUEL INJECTION PUMP
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The fuel injection pump is of the “Bosch” type. High pressure fuel oil passes to
the fuel valve through a high pressure pipe mounted in an internal passage of the
cylinder cover.
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« FRAME
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The frame is fabricated from plate material combined
with cast steel or one piece ductile cast iron. Its
structure is strong enough to withstand combustion
forces and the stresses of moving parts. It is
equipped with an oil sump of steel plate which is
mounted on the bottom of the frame.




HAM X5 s HAM system
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HAM system is a new technology and very effective for further reduction of NOx
emission in the exhaust gas by the improvement of the engine performance.
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The comoressed air at high temperature and high pressure is passed from the
turbocharger through HAM vessel, and the relative humidity is raised to 98%.
Humidified charge air effects lower temperature in the combustion chamber.

It can reduce volume of NOx because the amount of oxide of nitrogen is in
proportion to the combustion temperature. HAM system can omit an air cooler
because the evaporative water takes the evaporative latent heat from the air and
decreases air temperature.
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o Structure of Humidification tower (HAM vessel)
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HAM vessel humidifies charge air from the

turbocharger by spraying water. Seawater can be used
because it humidifies with the evaporative water.
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HAM vessel Humid Air Motor (IRSUITELEE)
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Compressed Humidified )

charge air fom charge air HAM is the technology of MAN
the turbocharger to the engine Diesel SAS and stands for

Humid Air Motor.
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o NOx Reduction Effect (Theoretical value)
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The effect of the decrease decides by the volume of water in the air to the
engine, and it is indicated as a curve in the graph below theoretically.
The added volume of water is done by change of the absolute humidity after
HAM vessel.
The decrease rate described here is a value from the amount that has been
exhausted at that time, and it is different in case of the engine tuning

change.
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PC2-6 PC2-6B

1982 FDIRFTLLR. BELFRM[ERBOAZRS. 7T T T U—FREHRE EFRERIMIEE. 2004 FICFHKTIN
U—PEWIOERK R EFHBERMEEBLEWN— X 1EHUWLWETIL T,

ABEFIVCY, PC2-6B types are newly released engines in 2004 for
After release of PC2-6 types in 1982, these are very the main engine of ferry boats and for generator units.
popular and a lot of engines have been delivered .
PC2-6 types are suitable for the main engine of ferry
boats, cargos and for generator units.

i i ir-| injecti i i i . 4 stroke, signal ing, air-I injection, trunk piston
Engine type D510 et o Engine type e e e
Cylinder it L [ v Cylinder t v
Number of cylinder 6 | 7 | 8 | 9 | 12 | 14 [ 16 | 18 Number of cylinder 12 [ 14 [ 16 [ 18 [ 20
Cyl. Bore x Stroke mm 400 X 460 Cyl. Bore x Stroke mm 400 X 500
) kW | 3300 | 3,850 | 4,400 [ 4,950 | 6,600 | 7,700 | 8,800 | 9,900 Engine outout kW 9000 [ 10500 | 12000 [ 13500 | 15,000
2 Engine Outout |"(58) 1 (2,500) | (5,250) | (6,000) | (6,750) | (9,000) | (10,500 |(12,000) |(13,500) H < € P (PS) (12,000 | (140000 | (16,0000 | (18,000) | (20,000)
g ; Engine speed | fom 520 g O | Engine speed rom 600
5 B.M.E.P. MPa 2.22 = = [ BMEP. MPa 2.39
; Piston speed | m/s 7.97 ; Piston speed m/s 10
£ o KW | 2,970 | 3,465 | 3,960 | 4455 | 5940 | 6930 | 7,920 | 8910 = Engine output KW 8100 [ 9450 [ 10800 [ 12150 [ 13500
S e (PS) | (4,050) | (4,725) | (5,400) | (6,075) | (8,100) | (9,450) |(10,800) |(12,150) W (PS) | (108000 | (126000 | (14,400) | (16,200) | (18,000)
_% O Engine speed | rpm 502 % o Engine speed pm 579
B = B.M.E.P. MPa 2.07 = Z | BMEP. MPa 2.23
Piston speed | m/s 7.70 Piston speed m/s 9.65
Engine output | kW [ 3,300 | 3,850 [ 4,400 | 4,950 | 6,600 | 7,700 [ 8,800 [ 9,900 b & | Engine output kW 8100 | 9450 | 10800 | 12150 | 13,500
N |Generator output] KW | 3,200 | 3,730 | 4,270 | 4,800 | 6,400 | 7,470 | 8540 | 9,600 g £ output | kW 7935 | 9260 | 10580 | 11,905 | 13,230
3 £ | Engine speed | rom 500 g % Engine speed rpm 600
M 2 B.M.E.P. MPa 2.28 k] S | BMEP. MPa 2.01
= Piston speed | m/s 7.67 k=] 3 | Piston speed m/s 10
g Engine output | kW | 3,300 | 3850 | 4,400 | 4,950 [ 6,600 | 7,700 | 8800 [ 9,900 e @ T
ko] & |Generator output] kW | 3,200 | 3,730 | 4,270 | 4,800 | 6400 | 7,470 | 8540 | 9,600 tarting system _ ompressed ar_ .
5 2 Engine speed | rpm 514 Cooling system gyllndelr jacket Fresh water Piston : Lub. Oil
- 8 B.MEP. MPa 220 ir cooler : Raw water. or ?ea waler
Piston speed | m/s 7.88 Engine driven pump (Option) H.#?%%%Ti:;gvgieeu&%p
Starting system Compressed air Fuel oil Diesel oil and / or Heavy fuel oil
Gz aEEm Cylinder jacket : Fresh water P!ston : Lub. Oil
Fuel valve : Fresh water Air cooler : Raw water or Sea water 53)
Engine driven pump (Option) H_%.l.‘k;':;ﬂ:;gvglt;ug‘:np 1. J:EBG)Hﬂ_JL;;%JIZI‘}EE 45°C. KSJE 0.1MPa (760mmHg). 5#iEKEE 32°C. #i4 XEE 250mmAq
Fuel oil Diesel oil or Heavy fuel oil DEEERLET. -
2. RBHEH NI RERDEE 8% E L TRELE L
SE) 3. 772 bPOEGLER. BEEORERGICL > TREARENEGHIRE L2285V EEN HY T, it
1. EEROHENIEERRE 45°C. KK/EO0.1IMPa (760mmHg). AE17EAGRRE 32°C. HEA XEE 250mmAg D EEBNISFEMEBICSENEDE LS,
BEERLET,

Remarks

1. The rating to be based on : Ambient temp. 45°C, Atemspheric press. 0.1MPa (760 mmHg), Cooling sea
water temp. 32°C, Exhaust back pressure 250 mm Ag.

2. The generator output is calculated as 98% of the generator efficiency.

3. The output of the above-mentioned might be restricted according to the operating output and the running
hours per year and so on. Please contact our Sales Department or Technical Department.

2. RBHEHAGREBHENEE 7% ELTEHELTWET,

3. 772 hOEGER. HEEORERMFICL > TRERENEFIRE 2 2BLEVEENHY ET, it
EEBXEHMBICHEVEDEL LS,

Remarks

1. The rating to be based on : Ambient temp. 45°C, Atemspheric press. 0.1MPa (760 mmHg), Cooling sea water
temp. 32°C, Exhaust back pressure 250 mm Ag.

2. The generator output to be calculated as 97% of the generator efficiency.

3. The output of the above-mentioned might be restricted according to the operating output and the running hours
per year and so on. Please contact our Sales Department or Technical Department.




PC4-2B

3Ji%&-EE Dimensions and Weight

1993 F(CHFTIN. ABLT TU—» RO/RO finfAEH.
fE_EFEBRIBSE(CIRASNSETILTI,

PC4-2B types have been released in 1993 and are suitable
for the large ferry boats, RO/RO ships and generator units.

N 4 stroke, signal acting, air-less injection, trunk piston type
Engine type with turbocharger and air cooler
Cylinder arrangement \Y
Number of cylinder 12 [ 14 | 16 [ 18 [ 20
Cyl. Bore x Stroke mm 570 X 660
R KW/ 15900 | 18550 | 21,200 | 23850 | 26,500
N - SIS PS) | (21,6000 | (25200) | (28,800) | (32,4000 | (36,000)
5 O | Engine speed pm 428
= = [ BM.EP. MPa 2.20
ks Piston speed m/s 9.4
2 . kW 14,310 16,695 19,080 21,465 23,850
| o | Eneine outout PS) | (19.440) I (22,680) l‘ (25,920) I (29,160) l‘ (32,400)
“cj O Engine speed rom 413
s Z [BMEP. MPa 2.06
Piston speed m/s il
Engine output kW 14310 | 16695 | 19,080 | 21,465 | 23,850
£ [ Generator output | kW 13,880 | 16,190 | 18505 | 20,820 | 23,130
- e Engine speed rpm 428
(3, 3 | BM.EP. MPa 1.98
= Piston speed m/s 9.4
s Engine output kW 13500 | 15750 [ 18000 | 20,250 [ 22,500
)4 & | Generator output | kW 13095 | 15275 | 17460 | 19,640 | 21,825
(0] () ry
Ml T | Engine speed om 400
& 3 [BMEP. MPa 2.00
Piston speed m/s 8.8
Starting system Compressed air
: Cylinder jacket : Fresh water Piston : Lub. Oil
Cacling eystem Fuel valve : Fresh water  Air cooler : Raw water or Sea water
Engine driven pump (Option) Lubricating oil pump
Fuel oil Diesel oil or Heavy fuel oil
&)
1. ERBOENIEARBE 45C. K KE 0.1MPa (760mmHg). S B KRB E 32C. i H X EE
250mmAq DIZEERLET

2 REMHENSRERDEL T7%E L TRHELE LA,
3. 772 bOEEZAER, BMEFORERMGICL > TREAENEFIRESZEBEVEENV HYET, %t
EEBIEHAEICBRMOEDE TN,

Remarks

1. The rating to be based on : Ambient temp. 45°C, Atemspheric press. 0.1MPa (760 mmHg), Cooling sea water
temp. 32°C, Exhaust back pressure 250 mm Ag.

2. The generator output is calculated as 97% of the generator efficiency.

3. The output of the above-mentioned might be restricted according to the operating output and the running
hours per year and so on. Please contact our Sales Department or Technical Department.
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DIMENSION (mm) WEIGHT
A B [9 D E F G (ton)
6PC2-6L 6,145 | 1,351 1646 | 1,0675 | 2542 | 1,800 | 9215 43
7PC2-6L 6,885 | 1,351 1646 | 1,0675 | 2542 | 1,800 | 9215 48
8PC2-6L 7,625 | 1,547 1,842 | 1,0675 | 2618 | 1,876 | 9215 54
9PC2-6L 8,365 | 1,547 1,842 | 1,067.5 | 2618 | 1,876 | 9215 64
12PC2-6V 5405 | 1,840 2135 | 1,067.5 | 2780 | 3322 979 68
14PC2-6V 6,145 | 1,840 2,135 | 1,067.5 | 2780 | 3,322 979 76
16PC2-6V 6,885 | 2,080 2320 | 1,067.5 | 3095 | 3,966 979 85
18PC2-6V*2 | 7625 | 2,080 2320 [ 1,067.5 | 3095 | 3966 979 95 3
DIMENSION (mm) WEIGHT
A B C D E F G (ton)
12PC2-6B 5,960 2,310 2370 | 1,280 | 3310 | 4574 400 100
14PC2-6B 6,700 2,310 2370 | 1,280 | 3310 | 4574 400 110
16PC2-6B 7,440 2,310 2370 | 1,280 | 3310 | 4574 400 120
18PC2-6B*") | 8,180 — — 1,280 — — 400 130
20PC2-6B*2) | 8920 — — 1,280 — — 400 14373
DIMENSION (mm) WEIGHT
A B C D E F G (ton)
12PC4-2B 8,138 | 2,340 2340 | 1615 | 4110 | 5642 590 258
14PC4-2B 9118 | 2,340 2340 | 1615 | 4110 | 5642 590 295
16PC4-2B 10,098 | 2,340 2340 | 1615 | 4110 | 5642 590 325
18PC4-2B 11,078 | 2,340 2340 | 1615 | 4110 | 5642 590 355
20PC4-2B*2) | 12,058 — — 1,615 — 5,642 590 390
i) Remarks

1. B4 - ZRSHB . TELZOMEECE ST 1. Turbocharger and Air cooler might be separately installed
BBXICHDAEEMDI HYET. according to requirement engine performance.

2.BiatE - BRSHEI= Y MIFIBEXICAWE T, 2. Turbocharger and Air cooler unit are separately installed.

3B - BRAHRI=Y NEESCEETT, 3. This value is including Turbocharger and Air cooler unit
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