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Ratings

General definition of diesel engine
ratings (to ISO 3046/

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

Il = 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 propelier

Fig1 =
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Marine propulsion engine with
controllable-pitch propeller

Fig.2




Technical Data

Working cycle:

Combustion
process:

Number of cylinders:
Cylinder bore:
Piston stroke:

Swept volume per
cylinder:

Cylinder output:
Power/weight ratio:

L-Engine:

V-Motor:

Coolant:
Starting:

Specific fuel con-
sumption at full load:

L-Engine:

V-Engine:

(Tolerance 3%)

Performance Data:

Speed rpm
Mean piston
speed

Mean effective
pressure

6L 32/36
8L 32/36
9L 32/36

12V 32/36
14V 32/36
16V 32/36
18V 32/36

4-stroke

direct injection
6,8,9,12,14,16,18
320 mm

360 mm

28.95 dm?®

370 kW
500 hp

12.2-12.6 kg/kW
9.0- 9.3 kg/hp

9.7- 9.6 ka/kW
7.1- 7.3 kg/hp

Water

by compr. air

210 g/kWh
155 g/hp-h

209 g/KWh
154 g/hp-h




Tha gim underlying development of,
the 32/36 series was to obtain a stuzdy,
simpl# engine tovering the power
range_from £000 t6 7.000 kW, & range
of squal importance ¥ both marine
propulsian systems and power stations.
The V 82/85 has hil!‘rl designed with
both thege ap ig Hi mind and
meets the same stringent requirements
as the larger Diesels in M.A.N."s four-
stroke programme: the capacity to
bum low-grade heavy fuel vil, an ex-
haust temperature before the turbine
of not-more than 660 C and a pision
speed not exceeding 9 m/s. Although
mean effective pressure-is well up

10 preasnt-day stand=rds, weaf rates
for piston rings, ring grooves and
cylinder liners come up to operators’
‘expectations. Thanks to advanced
combustion and turbacharging
gystems, fusl consumption is fow and
the engine soconomical to run. Spacial
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attention has also been given ta.the
-engine'a pxternal fittings, e.g. pipes

and accessories direptly fitted, a6
shmplification of théss, 100, enhances
eperational reltabifity.

In performance data and deaign, the
V 33/38 is a conventionzl ehgine, but
it is the wealth of detalls which have
been improved that distinguish this

engine in terms of practical operation.

Engine frame . -

The engine irama, riging from the
mounting girders located well below
te orankshaft centre line right up to
the top surface of the oylinder blocks
and extending over the entire length,
is a monoblag casting. This one-piece
frame incorporates spaces and
passages to house timing gear,
camshafts with bearings, injection
pumps and inlet and exhaust valve
tappets. ’

The force generated by firing flows In
a straight line from the level of the
cylinder head bolts down to the

main bearings. The cross-sections of
the frame in way of the flow-of force
are spaced in such a way as to
minimize material stress and structural
deformation. The bearing caps for the
undsrslung crankshaft are cross-
bolted, producing a ring-shaped
enclosure around the bearings. This
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Cylinder head

The cylinder head is handy in terms
of both weight and slze. With the

aid of hydraulic tools, it tan quickly
be dismantled with the valves still in
place and without removing the rocker
arms. Valve cages have therefore
been dispensed with and special
importance attached to good air and
exhaust flow paths. The exhaust valve
seats are intensively cooled via the
water-cooled seat rings.

The seat rings for the inlet and exhaust
valves are -of wear-resistant material,
But the special experience applied
involves matching the right materials
for valve seat ring and hard facing.

Thanks to the sturdy deck plate of
the cylinder head, to which the gas
forces are directly transmitted verti-

cally, the flame plate can be made
particularly thin. This plus the very
intensive flow of cooling water to the
centre of combustion yields such low
stress values that material strain is
only slight. Cast iron is used despite
the high stresses applied.

Six bolts on each cylinder head with
hydraulically tightened nuts symmet-
rically hold the cylinder head to the
collar and frame so that the liner
remains perfectly round during
operation,

Just as in the larger four-stroke
engines, the exhaust valves are rotated
by vanes fitted to the stem and driven
by the gases expelled from the
cylinder. The main advantage of this
rotator is that the valve still has
sufficient momentum to turn as the
head comes to touch the seat, thus
scraping off the thin deposits formed,
particularly in heavy fuel oil operation.

Turbocharging system

The advantages of applying constant-
pressure turbocharging to an engine
developing 370 kW per cylinder

(500 hp/cyl.) have already been fully
realized, and this same system Is
used in the V 32/36 as in other M.A.N.
medium-speed Diesels. The charge-air
plpe is housed In the Vee (of the Vee
engine) between the two cylinder
banks to reduce sound radiation and
enhance accessibility to the sides of
the engine. Air is fed to the cylinder
heads by pipes fastened by V-shaped
band clips. For each cylinder bank

an exhaust manifold without expansion
joints Is arranged above the charge-air
pipe. With the resultant expansion,
the turbocharger is the fixed point
against which it abuts. Bellows on the
pipe connecting cylinder head to
manifold ensure a certain freedom of
movement and prevent gas leakage.
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Four-stroke
Diesel engine
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sures in the spill pipe are reduced. Flow
corrosion and eroaion of pump barrels
and casings are thus prevented. The
pump barrel contains three annular
grooves.

The top groove reduces the pressure
between plunger and barrel to that

of the suctlon spacs. The bottom
groove conducts lubricating oil. The
middle groove permits the mixture

of fuel and lubricating oil formed to be
removed without pressure, thus
preventing contamination of the
lubricating ¢il by the fuel. Pump action
s smooth because the plunger is
amply lubricated and fuel control
ctmponents are not fouled by fuel.
The needle valve is located outside
the two valve covers for easy removal,
g0 that there can be no mixing of fuel,
water and lubricating oll. The fuel
delivery pipe Is particularly easy to
detach.

L and V énginse have been deliberately
designed so as o make their
components kdentical aa far as
possible and reasonable, This applies
to all cylinder parts, such as cylinder
head, pliston, liner, connecting rod,
injection parts, exhaust gas pipe
compensators, camshaft.drive gear-
wheels and even camehaft sections,
which are connected to one another
in such a way as to enable them to be
used for both L and V engines. The
crankcases have been designed to
the same principle. The ¢crankcase

of the L engines is shorter, since
there is only one connecting rod per
crankpin, The advantages of this
design are reduced spare parts stock-
‘keeping and interchangsability of
service experience between the two
types.
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Engine No. of A At B
cyls. mm mm mm

6L 32/36 6 5600 4800 1600
8L 32/36 8 6900 5880 1600
9L 32/36 2] 7400 6420 1600

H1 = Height required for removing cylinder liner and piston
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Engine No. of A Ai B
cyls. mm mm mm

12V 32/36 12 6350 4980 1600
14V 32/36 14 6900 55580 1600
16V 32/36 16 7500 6120 1600
18V 32/36 18 8050 6690 1600

H1 = Height required for remaving cylinder liner and piston
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