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" Four-stroke Diesel engine L-V 40/45
550 kKW/cyl., 600 mm




Ratings

General definition of diesel engine
ratings (to ISO 3046/I)

Cont. rating 10% overload capacity for
1 hour’s service within 12

Reference conditions:
Air temperature 300K (27°C)
Air pressure 1 bar

Cooling water
temperature before
charge-air cooler 300 K (27°C)

Power ranges for marine propulsion
engines

MCR = Maximum Continuous Rating
(fuel stop power)

| = operating range for continuous
service

{l= operating range temporarily
admissible, e.g. during acceleration,
manoeuvring (torque limit)

FP = design range for fixed-pitch
propeller (Fig. 1)

VP = design range for controllable-
pitch propeller with combinator (Fig. 2)

Reference conditions:

Air temperature 318 K (45°C)
Air pressure 1 bar

Cooling water
temperature before
charge-air cooler 305 K (32°C)

Marine propulsion engine with
fixed-pitch propeller

Marine propulsion engine with
controllable-pitch propeller —




Technical Data

Working cycle: 4-stroke
Combustion process: direct injection
Number of cylinders: 6,8,9,12,14.16,18
Cylinder bore: 400 mm

Piston stroke: 450 mm

Swept volume per
cylinder: 56.5 dm”®

Cylinder output: 550 kW
750 hp

Power/weight ratio:

L-Engine 14 5-15.2 kg/kW
107 11 1 kg/hp

V-Engine 116-12 0 kgrkW
85 88kg/np

Coolant. Water
Starting: by compr. arr

Specific fuel con-
sumption at full load:

L-Engine: 208 g/kWh
152 g/hp-h

V-Engine: 205 g/kWh
151 g/hp-h

(Tolerance 3%)

Performance Data:
Speed rpm

Mean piston
speed m/s

Mean effective
pressure bar

6L 40/45
8L 40/45
oL 40/45

12V 40/45
14V 40/45
16V 40/45
18V 40/45




Engine frame

The size of the 40/45 engine is such

that the entire frame can still be made as
a monobloc casting. This means that the
cylinder blocks, the timing gear, the
bearings of the camshafts, the spaces

to house the Injection pumps and Inlet
and exhaust tappets, the charge-air pipe
(in the case of the Vee engine, amanged
in the V) and the cover of the vibration
damper at the free end are all Incorporat-
ed in a single structure. It also means that
the engine has no tierods and, what is
important, the crankshatft is underslung.
This one-piece engine frame enables

the fiow of force from cylinder head bolts
down to crankshaft bearings to be so
evenly distributed over the intervening
surfaces that both material stresses and
structural deformations are minimized.
Small deformations mean first and
foremost that the cylinder liners remain

L1,

i g

perfectly round during operation and that small anyway, can be controlled even
the englne frame is extremely rigid In more easily.

relation to the foundation thanks to the

generous dimenslons of the cross-

gections running the entire length of the

engine. The bearing caps of the under-

slung crankshaft are vertically and

horizontally bolted to the engine frame,

producing a ring-shaped enclosure

around the crankshaft bearings. This

gives rise to a tunnel-shaped flow of

force. Thanks to horizontal-bolting of the

bearing caps to the engine frame,

positive connections such as semations

can be dispensed with. This horizontal

bolting selected for the V 40/45 prevents

movement of the bearing covers in Vibratlon damper

relation to the engine frame. The fillet

between the horizontal seating surface An M.A.N. sleeve-spring vibration damper
and vertical fitting surfaces, generally Is fitted at the free end. This design was
considered critical, is subjected to initial  chosen because it combines long service
compressive stressing so that the life with constant detuning. Maintenance
dynamic stress amplitudes, which are requirements are minimal.
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inder heads

The cylinder heads of all modem-day
four-stroke engines are subjectto great
thermal and mechanical stresses. The
thin, uniformiy cooled flame plate ab-
sorbs the thermal load, while a sturdy
deck plate supports the head against the
firlng forces. The radlal flow of cooling
water between the two decks from the
circumference to the centre exposed to
intensive thermal loads and the progres-
sive decrease in wall thickness towards
the middle yield uniform temperature
gradients and low temperatures alto-
gether. The firing forces are evenly trans-
mitted from the deck plate to the eight
cylinder head botts with nuts, which hold
cylinder head, liner and engine frame to-
gether with litle deformation.

Exhaust valve cages are considered
most suitable for engines of this size. The

cages are seated on the intensively
cooled flame plate of the cylinder head
and can move withit, as they are

not attached at any other point. Valve
seat and valve guide are thus properly
coordinated at aliload conditions. Thanks
toan alr-blown conical gap, the exhaust
valve cages can be readily removed even
afterlong periods of service. The cages
areintensively cooled at the valve seats,
yet the ducts remain hot enough to
suppress corrosion. The water inlets and
outlets are automatically sealed during
dismantling of the cages.
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inder liner

Extra-thick walls make the liners rigid.
Intensive cooling, of the collar only,
makes for very uniform distribution of
temperature over the entire length of the
liner. These two features ensure that the
liner remains pefectly round during oper-
ation.

The lineris radially supported at three
levels to curb unwanted deformation of
its longitudinal axis.
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LV 40/45 *[

Four-stroke
Diesel engine
5950 KW/cyl.
600 mm







Engine No. of A At B
cyls. mm mm mm

6L 40/45 6 7100 5440 2000 -
8L 40/45 8 8600 6800 2000
9L 40/45 9 9300 7480 2000

Hi = Height required for removing cylinder liner and piston

10



I-I]i-l ] |=|

S IENEANE NN

Engine No. of A
cyls, mm

12V 40/45 12 7650
14V 40/45 14 8600
16V 40/45 16 9350
18V 40/45 18 10150

H1 = Height required for removing cylinder liner and piston
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