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fuel consunption in a diesel engine. FIELD OF THE | NVENTI ON The i nventi on
relates to a nethod of reducing fuel consunption in a diesel 5 engine when
operating at less than full speed. Further, the invention relates to a
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Two-stroke cross-head engines used in marine and/or stationary applications

15 are equipped with two separate lubricating oil systems. One lubricating
system comprises so-called system oil/system lubricant that normally is used
for lubrication and cooling of the engine’s bearings and e.g. oil-cooled pistons
as well as for activation and/or control of various valves or the like. The other
lubricating system comprises an all-loss lubricant (cylinder oil/cylinder

20 lubricant) that normally is used for lubrication of the engine’s cylinders, piston
rings and piston skirt.

In typical two-sitroke cross-head engines, the cylinder oil is spent
( continuously by each turn of the engine whereas the system oil in principie is
25  not spent (except by smaller unintentional leakages). The lubrication system
comprising the cylinder oil is also often referred to as an “all-loss” lubrication
system as the oil is spent. The use of and various types of both system oil(s}

and cylinder oil(s) is very well known in the art.

30  Typical oylinder oils usually have an SAE (Society of Automotive
Engineering) viscosity equivalent to about 50 and normally have a fotal base
number (BN) of about 40 to 70 for the neutralisation of acid products
produced during the combustion process. Typical system oils usually have an
SAE viscosity of about 30 with a relatively low BN content, typically below 10.

35 These exemplary values may vary dependent on the actual application and
the specific design of the systems that the oils are used in.



produced during the conmbustion process. Typical systemoils usually have an
SAE viscosity of about 30 with a relatively |low BN content, typically bel ow
10. 3s These exenplary val ues may vary dependent on the actual application
and the specific design of the systens that the oils are used in. WO

2006/ 06657 Iy e k2®04/ 000903 2 In recent two-stroke cresgplmado@Ng ne
desi gns involving electronic and/or hydradélic control and/or activation of
val ves, etc., the mninmm performance requirenments of the systemoil has
been substantially increased conpared to 5 earlier design using

tradi tional nmechanical control/activation. Four-stroke, trunk piston

(di esel) engines, however, typically use only a single oil type for
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The performance level of lubricants is typically measured periodically and
may not go beyond certain limits if the oiled component’s condition should

not be jeopardized.

20 Another characteristic of diesel engines Is that their mechanical efficiency is
reduced significantly for reduced engine power or speed or output (forth only
referred to as engine power). This results in an increased specific fuel
consumption of the particular engine when the engine is operating at reduced

( power. An additional characteristic is that the stress of the bearings in the

25  engine is reduced for reduced engine power. Further, the thickness of the oil
film on the engine parts is increased at reduced engine power compared to
the thickness at fulfmaximum engine output thereby reducing the load of the
engine components. This holds for all types of bearings that is a part of the
engine's crank mechanism when the temperature of the lubricating oils is

30  kept substantially constant regardiess of the load of the engine, which always
is aimed for, by suitabte adjustment of the amount of lubricating oil that is fed
through the related oil coolers usually using water as a coolant.

The actual power of an engine implicitly defines the actual pressure condition
35  in the engine's cylinders, i.e. maximal pressure, compression pressure and
mean pressure, which are the main determining factors for the stress or



. the thickness at full/maxi mum engi ne out put thereby reducing the |oad of
the engine conponents. This holds for all types of bearings that is a part
of the engine's crank nechani smwhen the tenperature of the lubricating
oils is 30 kept substantially constant regardl ess of the |oad of the

engi ne, whixohwedoways s ained for, by suitable adjust meatrnehotthersarnount of
lubricating oil that is fed through the Pelated oil coolers usually using
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em ssions. OBJECT AND SUMVARY OF THE INVENTION It is an obl ect, of the
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addi tional object of the present inventi on is to increase the mechanical
20 engi ne. i o GBBIEG g SUBIR R, O R MR ON ot her obj ect s to reduce
the emi ssions pfisaadi sisiett enghaepnakent irventmyitneprovisieoge mathed ot ap@s? t han
full power. corresponding system for reducing fuel consumption in a diesel engine when
15  operating at less than full power that solves the above-mentioned (and other)
shortcomings. A further object is to provide this in a simple and efficient way.

An additional object of the present invention is to increase the mechanical
efficiency and to reduce the fuel consumption of a diesel engine when the

20  engine is operating at less than full power.

Another object is to reduce the emissions of a diesel engine when the engine
is operating at less than full power.

-5 These objects, among others, are achieved by a methad (and a
corresponding system) of reducing fuel consumption in a diesel engine, the
method comprising the step of: adjusting, when the engine is operating at
less than full power, a viscosity of a system oil from the engine resulting in a
modified system oil, where the viscosity is adjusted so that the mechanical

10 efficiency of the engine is increased when the modified system oil is provided
to the engine and wherein the step of adjusting is done on the basis at least
one parameter representing an actual load of the engine and a viscosity

parameter of the system ofl.



. 25 These objects, anpong others, are achieved by a nethod (and a

i correspondi ng system) of reducing fuel consunption in a diesel engine, the
nmet hod conprising the step of: adjusting, when the engine is operating at
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purpose of the engine (e.g. whether the engine is operating at constant

15 number of revolutions/constant speed or at a variable number of
revolutions/variable speed), etc.

By adjusting the viscosity according to the present invention, taking the
actual load into consideration it can be ensured that as large a mechanical

20 efficiency gain as possible in the given situation is obtained without causing
excess stress or strain on the bearings of the engine.

The increased mechanical efficiency causes reduced fuel consumption and
C reduced emissions of the engine.

25
In a preferred embodiment, the step of adjusting the viscosity comprises

increasing the temperature of the system oil resulting in decreased viscosity.

In this way, a very simple way of adjusting the viscosity is obtained.
30
In one embodiment, the increasing the femperature of the system oil is done
by bypassing an amount of the system oil in an oil cooler and passing the
rest of the system oil through the oil cooler, where the amount is dependent
of the at least one parameter representing an actual load of the engine and in
35 the viscosity parameter. This adjusting of the viscosity may e.g. be done by a
valve cantrolling the amount of system oil that is bypassed in the oil cooler



excess stress or strain on the bearings of the engine. The increased
mechani cal efficiency causes reduced fuel consunption and reduced

em ssions of the engine. 25 In a preferred enbodi nent, the step of

adjusting the viscosity conprises increasing the tenperature of the system
oi | resul twogoianeseer eased viscosity. In_this way, a vBEJDEO@Nay of

adj usting the viscosity is obtained. 30 | A one embodi ment, the I ncreasi ng
the tenperature of the systemoil is done by bypassing an anmount of the
systemoil in an oil cooler and passing the rest of the systemoil through

the oil cooler, where the u i e . I i
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systemoil that bypassed the cooler the nore s the tenperature is
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consideration the actual current viscosity of the systemoil. This may be
an inportafdt aspect since the stress or strain of the bearings will at any
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ongoing be | nfclulr!r?erl]w (\anscg'sﬂi mb %eps?)s{e% ioﬁ.nThis may be an important aspect since the
stress or sfrain of the bearings will at any time be influenced by the specific
viscosity of the system oil, which may ongoing be influenced e.g. by pollution
15 of the oil during operation of the engine. By taking the actual viscosity of the
system oil into consideration it may be ensured that viscosity is not increased
too much and so ensuring as large a fuel efficiency gain as possible.

in an alternative embodiment, the viscosity parameter is a nominal or rated
20  viscosity of the system oil. The nominal or rated viscosity of the system oil is
the viscosity that the system oil has when new or when introduced into the
engine for the first time. The nominal or rated viscosity is recommended by
the designer of the specific engine and varies according to make and model
( of the specific type of engine.

25
In this way, the adjustment of the viscosity of the system oil according to the

present invention is simplified since the nominal or rated viscosity is used as
an estimate of the actual or current viscosity of the system oil. This avoids
the need for equipment to measure the actual or current viscosity of the

30  system oil thereby saving costs. The use of the nominal or rated viscosity as
an estimate should preferably only be used when the present invention is
applied to an engine with an insignificant or negligible amount of pollution of
its system oil as such pollution influences the viscosity of the system oil and
thereby the stress or strain of the bearings of the engine.

35



is of the oil during operation of the engine. By taking the actual
viscosity of the systemoil into consideration it may be ensured that
viscosity is not increased too nuch and so ensuring as |arge a fuel
efficiency gain as possible. In an alternative enbodi nent, the viscosity
par anet er V8O 3MEMSAal or rated 20 viscosity of the sysStEHRBIPLOTHE
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of revolutions during operation. In an alternative enbodi nent, the engine
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directly coupled to a propefier or the like.

15  In one embodirent, the at least one parameter representing an actual load of
the engine comprises: a parameter representing stress or strain on the
bearings of the engine, and/or a parameter representing a maximum
pressure in the cylinders of the engine, and/or a parameter representing a
compression pressure in the cylinders of the engine, and/or a parameter

20  representing a mean pressure in the cylinders of the engine.

In this way, even better indications of the actual load of the engine are taken

into consideration when determining how the viscosity can be adjusted

( without compromising the engine, since the actual pressure condition in the
25  engine’s cylinders, i.e. maximal pressure, compression pressure and mean
pressure, is a main determining factor for the stress or strain on the bearings.

In one embodiment, the step of adjusting is done continuously, near-
continuously or intermittently.

30
The present invention also relates to a system for reducing fuel consumption

in a diesel engine when operating at less than full speed, which corresponds
to the method of the present invention and have the same advantages for the
same reasons.

35
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an estimate for the actual | oad of the engi ne since the nunber of

revolutions { is a known indication or function of the |oad of an engine
for engines that are directly coupled to a propeller or the like. 15 In
one enbodi nent, the at | east one paraneter representing an actual |oad of
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to a systemfo sunption in a diesel engine, the system
conpri si ng: @f‘@ﬁ%ﬁgﬁ%ﬁsﬁnﬁﬁg device adapted to adjust, when the

engine is l@peratl ng at less than full speed, a viscosity of a system oil
f r(om the engi ”ﬁd(f&%béb@@ehﬂ%oam@% bof 8 system according to the present invention

are defined in the sub-claims and described in detall in the following. The
embodiments of the system cotrespond to the embodiments of the method
and have the same advantages for the same reasons.

15
BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects of the invention will be apparent from and
elucidated with reference {o the illustrative embodiments shown in the
drawing, in which:

20
Figure 1 shows a schematic block diagram of one embodiment of the present

invention.

( DESCRIPTION OF PREFERRED EMBODIMENTS
25  Figure 1 shows a schematic block diagram of one embodiment of the present
invention. Shown is a schematic representation of at least one diesel engine
(300), e.g. a two-stroke cross-head diesel engine. The exemplary engine
comprises one lubricating system comprising so-called system oil (301) that
normally is used for lubrication and cooling of the engine's bearings,
30 oylinders and e.g. oil-cooled pistons as well as for activation and/or control of
various valves or the like. Another lubricating system comprises an all-loss
[ubricant or cylinder oil (302} that normally is used for lubrication of the
engine’s cylinders, piston rings and piston skirt. Other types of diesel engines
are four-stroke trunk piston diesel engines {which do not comprise cylinder
35  oil). In principal the invention may be used in all types of reciprocating

combustion engines.



S systemoil, where the viscosity is adjusted so that the nechani cal
efficiency of the engine is increased when the nodified systemoil is
provided to the engine and wherein the adjustnment of the viscosity is done
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enbodi nents of the system according to the®present invention are defined
in the sub-clains and described in detail in the foll ow ng. The
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system oif (301) or more specifically adjust the viscosity of the received
system oil (301} in response to a number of parameters resulling in a
modified system oil (301"). In a preferred embodiment, the viscosity of the

15 received system oil is modified simply by increasing the temperature of the
received systam oil resulting in decreased viscosity of the system oil.

The adjusting of th=2 viscosity may in one embodiment be done by a vaive
controlling an amount of system oil that is bypassed in the oil cooler, thereby
20 directing the amount of system oil past the cooler thereby increasing the
temp~rature. The valve is controlled using the mentioned parameters. The
more system oil that bypassed the cooler the more the temperature is
increased, which provides a very simple way of regulating the viscosity in
¢ dependence on the relevant parameters.

25
The adjustment ensures that the mechanical efficiency of the engine (300) is

increased when the modified system oil (3017 is supplied back info the
engine (300).

30 The parameters that the adjustment is made in response to comprises at
least one parameter representing an actual load of the engine (300) and a
viscosity parameter of the system oil (301).

The viscosity parameter may e.g. be a measured actual/current viscosity of
35 the system oil (301), which is useful if the viscosity is likely to have changed
due to poliution, etc. as described earlier. Alternatively, the viscosity



35 0il). In principal the invention may be used in all types of

reci procating conbustion engines. WO 2006/ 066571 PCT/ 01C2004/ 000903 8 The
engi ne (300) corresponds to well-known prior art diesel engines except as
explained in the following. 5 Further illustrated is a viscosity

nodi fi cati ovo sypeb@aTi( 100) conprising a viscosity regul adngdevioees (101)
_according to the present invention which i% connected to obtain system oi
(301) preferably fromthe engine(s) (300). Alternatively, the viscosity
nodi fication system (101) nmay receive systemoil froma tank (not shown)

the lik tead of .di f t he. 10 T
Fequl ati ng devPEEITBLIS bAPFITEL & AL SEoaOpat {op)heol Sad ket em
OI: 2288 or ﬁ@qaip&mﬁ{fbrGﬁééswnagjtbetactthal/oursmbsmﬁcpsrw doke ncéomedega fbs,yzltem
oi in res e 1.0 e r nodi fie
system ol 1 (3009 entavilh Satey Rl BB ahAEEE RrBldrdte iefm o' &
recei ved system 0|I |s nodi fied sinply by increasing the terrperature of the

recel ved SYstemglin %5' fmwé s ABREERE Hlptlet (St Kiyibnd *b%nﬁgséaff‘é%r‘n The

adj usting tea VI one e
control ling anA#amﬁiWeb’f t@%@ﬂﬁlﬁf&dﬂﬁy theae 3 yapgpasssabemot 'fﬁ?é’obﬁhpn%ébl”ég

thereby 20 dig ﬁSthIBH W%n@rgl%ﬁmdl%nﬁytﬁb%alaf a@?ﬁnnbh@ fGARdond18h e

i ncreasing the tenperature e valve 1s controlled Using the nentioned

paranet ers. Thbasigoelear yastieth BIMbemeh rephiivset e eadnersa Het ibe R

tenperature isp,ipef @RsEehiutiHsCRapHRYLSRS a8 a\ﬁeéd’dlﬁcbrﬂm'e%tihi‘@lfe efr the@dt@dli ng
the viscosity 1 n dependence on the rel evan neters ust nment

ensures tHat  t [p@dnelchgnergipe sicecheqimier ¢ '?S’VS PH2 'S §d‘(5)°"‘fns’nglcﬁgbaaf§'ed
\(/\/ggn t he nodi f figtish rehedbad 08’ dndise Sopphdinds Maatkarendicedtih ecouplegi frea

00). propeller or the like. It is also possible to continuously or near-continuously
measure the actua! load of an engine e.g. by a torsion meter or the like.

15 in one embodiment, the at least one parameter representing an actual load of
the engine comprises: a parameter representing siress or strain on the
bearings of the engine, and/or a parameter representing a maximum
pressure in the cylinders of the engine, and/or a parameter representing a
compression pressure in the cylinders of the engine, and/or a parameter

20 representing a mean pressure in the cylinders of the engine.

In this way, even better indications of the actual load of the engine are taken

into consideration when determining how the viscosity can be adjusted

(__ without compromising the engine, since the actual pressure condition in the
| 25 engine's cylinders, i.e. maximal pressure, compression pressure and mean
pressure, is a main determining factor for the stress or strain on the bearings.

It is also possible to continuously or near-continuously measure the above
pressures in the engine's cylinders e.g. using well-known commercially avail

30 tools.

in this way reduced fuel consumption (and thereby emissions) for a diesel
engine is obtained when the engine is operating at less than full speed.

35 In the claims, any reference signs placed between parentheses shall not be
constructed as limiting the claim. The word "comprising” does not exclude the



- 30 The paraneters that the adjustnent is nade in response to conprises at
: | east one paraneter representing an actual |oad of the engine (300) and a
viscosity paranmeter of the systemoil (301). The viscosity paraneter nay
e.g. be a neasured actual/current viscosity of 35 the systemoil (301),

whi ch i s usedmdoshdsstihe viscosity is likely to have changetk/piesdodsns
pollution, etc. as described earlier. Aterthatively, the viscosity WO

2006/ 066571 PCT/ 0K20114/ 11110903 9 paraneter is a nomnal or rated
viscosity of the systemoil (301) whereby equipnent for neasuring the
actual /current viscositg poes not need %o gs reseﬁ% mhicq,sav s cost and
reduces the corfBPEIGS ChHPIEMRNE PESERRS Aheh %8"%@' A Mg eclaim ofhe werd
nunber of revol'dt boren"dareteging paraidinent doed! Eiralatuidesthy, présencengfinsiuraityhave
a variabl e nunber_ of revolutions during operation. In one enbodinent, the
step of adjusti ﬁngeFﬂp?Wér done on the basis of an actual nunber of

revol utions of the engine so that the actual nunber of revolutions may be
used as an additional estimate for the actual 10 | oad of the engine since

t he nunber of revolutions is a known indication or function of the |oad of
an engine for engines that are directly coupled to a propeller or the
like. It is also possible to continuously or near-continuously neasure the
actual | oad of an engine e.g. by a torsion neter or the like. 15 In one
enbodi ment, the at |east one paranmeter representing an actual |oad of the
engi ne conprises: a paraneter representing stress or strain on the

beari ngs of the engine, and/or a paraneter representing a naxi mum pressure
in the cylinders of the engine, and/or a paranmeter representing a
cgnpression pressure in the cylinders of the engine, and/or a paraneter 20
representing a nean pressure in the cylinders of the engine. In this way,
even better indications of the actual |load of the engine are taken into
consi derati on when determ ning how the viscosity can be adjusted -~.

Wi t hout conprom sing the engine, since the actual pressure condition in the



25 engine's cylinders, i.e. maximal pressure, conpression pressure and mean
pressure, is a main determning factor for the stress or strain on the

bearings. It is also possible to continuously or near-continuously neasure
the above pressures in the engine's cylinders e.g. using well-known
comercially avail 30 tools. In this way reduced fuel consunption (and

t hereby emnissions) for a diesel engine isllobtained when the engine is
operati ng at(hgéﬁﬂghan full speed. 35 In the clains, any reference signs
pl aced bet weerr parent heses shall not be constructed as limting the claim
gg;/%ﬁggozfggpr|5|ng" does not exclude the WO 2006/ 066571 10

0903 - r
listed in a clai mA gfl%go%ﬁgm@'ﬁ%lrcghﬁ%ﬂ%ﬁggedl‘%g&gﬁ Qki@%ﬁfﬁg{ggﬂ&?@mmg
exELuge %he gme$®ﬁée of a plurality of such elenents. 11 CLAIMS 1. A
met hod of reducin
conprising the Stg elfb'H%ﬁ i:(ﬂz, Vi Irtll;]eoé?lgfng &@O}jfs%ﬁ&hﬁr@?ﬂgﬁ@ﬁh&rﬁﬁ@émwﬁhﬁ vi¥Rdshpdr
operating at |ess atShsifrm i)lll(wlﬁnﬁ\ﬂl@rthe %ngieéé@é rasyltipg in Bam%filg?cbfiﬁféinl 01](@@)11)) wh§THm
the engine (300) Ssgécgél&q%h? s‘?l’ehrEBQﬁaft R dhceNsianeRlibngd 30 e kngiMh@L®) is tnbiRased
viscosity is adjuste e nmechani cal efficiency of the engine (300)
is increased wherwhehgeredifiddenstay sil 1011 Pregéa tp theenging (109e et LR IEAGP ne
(300) and wherein ﬁusﬁl R ddf o f‘@iel{ﬁglé ﬁgedstsorfé%%m@ﬁr Rsd@s) 8n Adl R3S @Ee
paraneter representi actua oad of engi ne (300) and a viscosity
paraneter of the $ysn®@ﬂﬁkmd@Ssmyﬁymﬁ@ﬁﬁmﬁﬁﬁWéyﬁﬂéBﬂéﬂnbdjustlng t he
viscosity conpris c t
Fesulting in decr§§§e§1%?gggqi;?ngﬂ%gggﬁﬁgéﬁ{ax@%ﬁ%ﬂ@??nggfgﬁggt?ﬁﬁg&zhe
homi nal viscosity spiftert lod (38i3tr tiok |in depoepyedoyiscaritya heraln SpidnEseosPeRr AT 35t t v

of the system oi lno&%gllv}lscoglty & tH@§y}§@ﬁll cﬁ‘lC@@lr) Gt RYadn@ig hidh frek vidBafyQif he system

i ncreasi ng t he tenperature he system oi'l
o1l (301).
2. A method according to claim 1, wherein increasing the temperature of the system oil

(301) is done by bypassing an amount of the system oil in an oil cooler and passing the rest of the
system oil through the oil cooler, where the amount is dependent of the at least one parameter

representing an actual load of the engine and in the viscosity parameter.

3. A method according to claims 1-2, wherein the engine (300) has a constant number of

revolutions during operation.

(, 4. A method according to claims 1-3, wherein the engine (300) has a variable number of

revolutions during operation.

3. A method according to claim 4, wherein the step of adjusting is further done on the basis of an

actual number of revolutions of the engine (300).

6. A method according to claims 1-5, wherein said at least one parameter representing an actual
load of the engine (300) comprises:
a parameter representing stress or strain on the bearings of the engine (300), and/or
a parameter representing a maximum pressure in the cylinders of the engine (300), and/or
a parameter representing a compression pressure in the cylinders of the engine (300),

and/or a parameter representing a mean pressure in the cylinders of the engine (300}.



(301) is done by bypassing an anobunt of the systemoil in an oil cooler and
passing the rest of the systemoil through the oil cooler, where the
anount is dependent of the at |east one paranmeter representing an actual

| oad of the engine and in the viscosity paraneter. 3. A nethod according to
clainms 1-2, wherein the engine (300) has a constant nunber of revolutions
during operation. 4. A nethod according tojxlains 1-3, wherein the engi ne
(300) has a variabl e nunmber of _revalutions duri g operation. 5, t hod
accordi ng t o ‘ePanFiof asEpdigith clites SPephearin i SRt 9 r?ﬂJ”F‘té“gf‘Elth‘FFe‘f‘onH’bur’?BS Hricthe
basis of an cggidahsyétiRemiddiyevol utions of the engine (300). 6. A nethod
according to clains 1-5, wherelin said at | east one paraneter representing
an actual |oad of the engine (300) conprises: a paraneter representing

stress or st rgajRyfén tdiedagias m&gcsongimﬁtf@ﬂ i@ EdREeng 30 0300), aqmb&gémmq@atmmfcs@g
representing a maxinumpressure in the c Imderqfwof t he en lne

and/ or a par anet érViscesy seiipg feviced AP AP dn 2P disn dhs 57 ’t“ﬁés Ta %ﬁj@rl%s of

t he engi ne (300), thaarfdﬂ%waf B&E@@@Qﬁ ars@ﬂélﬁ&ﬂr@ﬂr)g‘rcﬁn lﬂﬁa@gmeqmn@umg fihe
cylinders of the en t hod accordl n% 2 | ai.ms 1-
0

| ne 12
wherein the step &O%E{WFU%/WWQW? §3Qién§"h5§'5”ii3 REGEEpyis § H‘ﬁdﬂ%ﬁh@m‘éﬁl
intermttently. 8efRiysoenhd @rﬁgnﬁee(i’l@O] Ebgmf':#é@ed m&uﬂatmcﬂMddnsyateﬁl &b 6301.) is
engi ne (300), the s%st ertrg) &}%Oogl r| sdvgg @ﬁw SCOSi t egu %t i ng Igewtﬁg
(101) adapted to &'t HR&h Pﬁh@ )n@ nelieredn é‘FJéfftI“ﬁ‘@t 9 BEO RART U e
power, a Vi scosit p.a§ aﬁlewscsr@npaeadmte(r&@ar):sehﬁﬁgrmﬁ !a&uﬁ!’llghme_f ({30 girtee@ud)t hriga i n
a nodified systemoil (301'), where thg(gmscoa ty is adjusted so that the

echani cal effi cWé“ﬁWYB?fa?qFF@r A ke g 'S i ncreased when the nodified

ySt emoi |l (301") whereirP kY ivekeshity GefdlRing N@hi0E (((ﬁ@@é a@d@&dV\ﬂﬁeic@.lsﬂ theh@scosity by

adj ustnment of the viscosity is done gn the t ast. o ar.anet e
representing an adtrRRFing g tegreafize @ d]ilenéysff@oﬁg (SWS rﬁsu?mgs@og?cf‘%seﬁaW%l%err

of the system oi | w3 saidBiRERIGN pa@inete isSCaEhiny viegulyadfi thg sghent o ({WPD) ah S
Syetemoi | (301) FESTMITHGIHHEEPei B OPSe0eit). wherein said viScosi ty
paraneter is a nomnal viscosity of the systemoil (301) or an
9. A method according to claim 8, wherein said viscosity regulating device (101) is adapted to
increasing the temperature of the system oil (301) by bypassing an amount of the system oil in an
oil cooler and passing the rest of the system oil through the oil cooler, where the amount is
dependent of the at least one parameter representing an actual load of the engine and in the

viscosity parameter.

10. A system according to claims 8-9, wherein the engine (300) has a constant number of

revolutions during operation.

11. A system according to claims 8-10, wherein the engine (300) has a variable number of

revolutions during operation.

12. A system according to claim 11, wherein said viscosity regulating device (101) is further

adapted to adjust the viscosity on the basis of an actual number of revolutions of the engine {300},



actually nmeasured viscosity of the systemoil (301). 9. A nethod according
to claim8, wherein said viscosity regulating device (101) is adapted to
i ncreasing the tenperature of the systemoil (301) by bypassing an anount
of the systemoil in an oil cooler and passing the rest of the system oi
t hrough the oil cooler, where the anount is dependent of the at |east one
paraneter representing an actual |oad of the engine and in the viscosity

parameter. 1 system accaording to clainms 89 erein the engine (300
s const arP: AR P edh BrR b S ag  ShErhprR I o GO af A
accordi ng t o leldaif me eBzidd30Nenpiisest he engi ne (300) has a vari abl e nunber of

revol utions during operation. 12. A system accordin cl ai , erein
510 vi scosi ty r oduRRTF L RRHTHR (6N SFETPRFL e eRaLy S e A adPt he
Vi scosity on the hasiasetrf rearesadhgamanmubaiessire iretiotyindonst tbé ertghe (200yiand/or
(300). 13 13. A systemaccording to clains 8-12, .wherei.n, sali t_l.east.one
bar aiet o 1 opr eeeR TGN ISUTARITE 1 Sortpror of mecsae i TP obn s ehof
par anet er repr esenhd/ng [Sraness repressiting ia meam priefrerebe deicpigsiesfol tHeengng(3H@.
(300), and/or a paraneter representing a maxi mum pressure in the cylinders
of the engine (300), and/or a paraneter representing a conpression
pressure in tlheA eydtdnn deosligf totchtme B1d 3, vehet30 Mk, viscesiigl regulaging devageel @F) is adapted
representing. a ressure.in the cylinders of.the. engine (300). 14. A
systen1accor&?%%%?@EQPSF%¥cgﬁTgTwah%?%FWnpﬁga ng%?Fwﬁﬁg%gulating devi ce
(101) is adapted to adjust the viscosity continuously, near-continuously
or intermttently.
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