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Lubrication system for large diesel engines. 

In traditional cylinder lubrication systems, mainly for large 

2-stroke diesel engines, use is made of one or more central 

lubricators, each of which serves the lubrication points on a 

5 single or several cylinders, i.e:by the pressure-feeding of 

portions of oil through respective connection pipes to the 

various lubrication points at relevant intervals of time. See 

e.g. DK/EP 0678152. These relevant intervals can typically be 

when the piston rings are disposed opposite the relevant lu-

10 brication point during the compression stroke when the piston 

is moving upwards. 

It has proved, however, that the compressibility of the 

amount of oil arising in the pipes has made it difficult to 

establish this correct "timing". The length of the oil pipes 

15 used in practice is often so great that the introduction of a 

relatively small amount of oil in the one end of the pipe me­

rely gives rise to a compression of the oil in the pipe wit­

hout the pressure being great enough to press a corresponding 

amount of oil out of the other end at the cylinder surface. 

20 The oil is often not dosed at the above-mentioned time, but 

instead at times when the pressure in the cylinder is suffi­

ciently low, as a rule after the passage of the piston in the 

upwards or downwards direction. If this occurs during the 

downwards movement, the oil is distributed over the surface 

25 of the cylinder ~rom the lubrication point and downwards in 

the cylinder lining inst~ad of upwards towards the "hot" end 

of the cylinder where the lubrication is most necessary. 

The development towards still greater utilisation of the 

engines has resulted in an increased mechanical and thermal 

30 load on cylinder linings and piston rings, which traditional­

ly is accommodated with an increase in the dosing of cylinder 

oil. It has proved, however, that if the dosing is increased 

in excess of a certain limit, which is not defined, the speed 
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at which the oil is introduced into the cylinder is so great 

that instead of remaining on the surface of the cylinder, it 

forms a jet inside the cylinder cavity and is hereby lost. If 

the dosing is effected as desired, while the piston rings are 

5 disposed opposite the piston, th~s is not so critical, but if 

the dosing takes place outside this period as described abo­

ve, there is no benefit gained from a part of the oil which 

is dosed. 

The traditional manner in which oil is distributed over 

10 the surface of the cylinder has been to establish two incli­

ned slots per lubrication point in the surface of the cylin­

der, both extending out from the lubrication point and in a 

direction away from the top of the cylinder. When a piston 

rings passes such a slot, a fall in pressure occurs in the 

15 slot across the piston ring, which presses the oil away from 

the lubrication point. However, this and other methods have 

proved to be inadequate, in that in practice a considerable 

variation can be ascertained in the wear along the circumfe­

rence of the cylinder. 

20 Therefore, it is relevant to seek methods of improving 

the distribution of oil over the cylinder periphery. 

With the present invention, the oil is also dosed in por­

tions at certain periods of time, but it is distributed over 

the surf ace of the cylinder before the piston passes the 

25 lubrication points during its movement upwards. 

The scavenging-air ports in uniflow-scavenged 2-stroke 

diesel engines are disposed in such a manner that during the 

scavenging, the gas mixture is set in rotating movement at 

the same time that the gas is displaced upwards in the cylin-

30 der, and leaves this through the exhaust valve in the top of 

the cylinder. The gas in the cylinder thus follows a helical 

line or swirl on its way from the scavenging-air ports to the 

exhaust valve. Due to the centrifugal force, a sufficiently 

small particle of oil which exists in this swirl will be for-



W000/28194 PCT/DK99/00S99 
3 

ced out towardsi t.1:1.e cylinder wall, and. :will finally be depo-
:·:=·>f-,.. .. :; ·; 

sited on the wall. This effect is utilised by introducing the 

portions of oil into the cylinder as a "mist" of oil par­

ticles of suitable size, atomised through nozzles. By adju-

5 sting the dimensions of the nozz!es, the outflow speed of the 

oil and the pressure before the nozzle, it is possible to 

control the average size of the drops of oil in the oil mist. 

If an oil particle or drop of oil is too small, it will 

"float" too long in the gas flow, and eventually be led away 

10 with the scavenging-air without impinging on the wall of the 

cylinder. If it is too large, due to its inertia it will con­

tinue too long in its initial path and not reach the cylinder 

·wall, the reason being that it is overtaken by the piston and 

is deposited on the top of the piston. 

15 The direction of the nozzles in relation to the flow in 

the cylinder can be arranged so that interaction between the 

individual drops of oil and the gas .flow in the cylinder en­

sures that the drops of oil impinge on the cylinder wall over 

an area which corresponds by and large to the peripheral di-

20 stance between two lubrication points. In this way, the oil 

is already distributed more or less uniformly over the cylin­

der surface before passage of the piston rings. Moreover, the 

nozzle will be able to be adjusted so that the oil impinges 

on the cylinder wall higher up than the nozzles. Consequ-

25 entlyi already upon its introduction into the cylinder, the 

oil will not only be better distributed over the cylinder 

surface, but will also be "delivered" to the cylinder surface 

closer to the cylinder top, where the need for lubrication is 

greatest. Both of these conditions will result in a better 

30 utilisation of the oil, with an anticipated improvement in 

the cylinder lifetime/oil consumption relationship. 

The feeding of the oil to the cylinder surf ace must be 

effected in measured portions, as is quite the case with the 

earlier-mentioned, traditional timed systems. The feeding me-
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ans can be a traditional lubricator, but other feeding means 

with corresponding characteristics can also be envisaged. 

In order to ensure that the pressure in the cylinder is 

not transmitted rearwards in the oil tube, a non-returnvalve 

5 is arranged in the normal manner in the end of the lubricati­

on pipe, immediately in front of the inside surface of the 

cylinder lining. The non-return valve allows oil to pass from 

the oil tube to the cylinder lining, but does not allow the 

flow of gas in the opposite direction. These non-return val-

10 ves normally have a modest opening pressure (a few bar) . 

The pressure which exists in the new system is necessary 

in the lubrication pipes between pumps and nozzles in order 

to ensure that the intended atomisation is considerably hig­

her (in the order of SO - 100 bar). If this were tb be ensu-

15 red by means of a considerable increase in the opening pres­

sure of the traditional non-return valves, this will require 

stronger and more space-demanding springs, which will also 

result in greater "injurious space" between valve and nozzle. 

With traditional systems, this injurious space is already of 

20 the same magnitude as, or greater than, that amount of oil 

which must be dosed per portion, and therefore gives rise to 

a corresponding uncertainty with regard to the pressure in 

front of the nozzle. In order to ensure the necessary ato­

misation, it is necessary that the pressure required for the 

25 atomisation is available immediately upon the start of the 

dosing. This can be ensured, for example, by providing a val­

ve where each of the oil tubes open out into the cylinder, 

and which is opened by the pressure in the oil pipe between 

the lubricator and the valve when this pressure has reached a 

30 certain value, such as is the case with traditional fuel oil 

injection systems. 

Since the oil is supplied to the cylinder wall before the 

passage of the piston, the timing is not quite so critical as 

with systems where the oil must be fed precisely during the 
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very short inte:i;val when the "pack" of piston rings is lying 

opposite the lubiication point. ·.;: 

A possible configuration of the system is shown in figure 

1. 

5 A number of valves (3) are arranged at suitable intervals 

in the cylinder lining (5), characterised in that they are 

set to open at a certain pressure in the oil tube (2) which 

leads from the oil pump (1) to the individual valves (3). At 

the .end of the valve (3), immediately within the internal cy-

10 linder surface, there is mounted a nozzle (4) through which 

the oil is atomised when the pressure in the oil tube (2) re­

aches a certain pre-set value. The oil is fed to each oil tu­

be (2) from an oil pump (1) consisting of a number of small 

pumps, one for each oil tube (2), which receive oil from the 

15 supply tank (7} . The oil pumps are able to deliver a measured 

·portion of oil at given intervals of time, and can e.g. be a 

traditionally timed cylinder lubricator as described in PTC 

application PTC/DK/00378, int. publ. no. W096/094.92, the val­

ves (3) of which are constructed so that if an oil leakage 

20 occurs, a return pipe (6} for leakage oil is provided which 

leads back to the supply tank (7) . J indicates a flow of oil 

mist from a nozzle 3, and A indicates the peripheral extent 

of that area of the cylinder wall towards which this jet is 

directed. 

25 

----···1·· 
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1. Method for cylinder lubrication of large-diesel 
i 

engines such as marine engines, whereby in connection with 

s the· passage of a piston an injection of lubricating oil is 

effected through injection nozzles in a ring area of each as­

sociated engine cylinder, c h a r a c t e r i z e d in that 

the lubricating oil is injected under high pressure through 

atomisation nozzles at a time immediately before the passage 

10 of the piston, in that the injection effected from the indi­

vidual nozzles is directed towards an area of the cylinder 

wall lying closely up to each nozzle in that ring zone in 

which the nozzles are mounted, so that before the actual pas­

sage of the piston, the atomised oil is able to form a sub-

15 stantially coherent, annular film of lubrication oil on the 

cylinder surface. 

2. Method according to claim 1, c h a r a c t e r i 

z e d in that the atomised oil from each nozzle is injected 

in that lateral direction in which rotating scavenging air 

20 appearing in the cylinder sweeps the said ring zone. 

3. Diesel engine with a cylinder lubrication system 

for operation by the method according to claim·1, ch a r a c 

t e r i z e d in that the engine cylinder lubrication noz­

zles are configured as atomisation nozzles for oil injected 

25 _under high pressure shortly before the passage of a piston 

past that ring area in which the nozzles are placed. 

4. Diesel engine according to claim 3, c h a r a c 

t e r i z e d in that the atomisation nozzles are configured 

and mounted in such a manner that they each inject an oil 

30 mist directed towards a closely lying cylinder wall area in 

that ring zone in which the nozzles are mounted. 

5. Diesel engine according to claim 3, c h a r a c 

t e r i z e d in that the atomisation nozzles are arranged 

with a pressure-controlled valve, the opening of which de-

I 
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pends on the pressure in an associated supply pipe increasing 

to a level at whi"-hh it is sufficient fb·~: the nozzle to carry 

out an effective atomisation of the oil~ 


