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nmet hod of reducing fuel consunption, |ubricant

conpl exity and environnmental inpact in the operation
of a two-stroke engine. Further, the invention rel ates
to a system for reducing fuel consunption, extended
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st ENGINIE. applications are equi pped with two separate
| ubricating oil systens. One |ubricating system
conprises so-called systemoil that normally is used
for lubrication and cooling of the engine's bearings
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Prighgird.e is not spent (except by snaller

uni nt'enti onal | eakages). The |ubrication system

conprising the cylinder oil is also often referred to

as mcdeeUmb#mE PBENTIONStem as the oil is

spent. The use o vari ous types, of b&th system
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system comprises an all-loss lubricant (cylinder oil) that normally is used for

lubrication of the engine’s cylinders, piston rings and piston skirt.

In typical two-stroke cross-head engines, the cylinder oil is spent
continuously by each turn of the engine whereas the system oil in principle is
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.

The cylinder oil typically contains certain additives that function to reduce,
minimize or neutralise the acid level of the cylinder system.

Typical cylinder oils usually have an SAE (Society of Automotive
Engineering) viscosity equivalent to about 50 and normally have a total 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 around 5



nunber (BN) of about 40 to 70 for the neutralisation

of acid products produced during the conbustion
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content, typically around 5and provide |long-tine
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Patent specification US 6.074,995 discloses a friction modifier composition
comprising an oil of lubricating viscosity and containing a friction-reducing

25 amount of an additive.

Patent specification US 5,282,990 discloses adding a synergistic blend of

friction modifiers to a crankcase lubricating oil of an internal combustion

engine in order to improve the fuel economy. However, there is no
30  suggestion of how to apply this with respect to a two-stroke diesel engines.

Patent specification EP 0 573 231 discloses triglycerides as friction modifiers
added to oil for improved fuel economy in an internal combustion engine.

35  Patent application US 2003/0171223 discloses lubricating oil compositions
with improved friction properties.



suggestion of howto apply this with respect to a
two- stroke di esel engines. Patent specification EP O
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added to oil for inproved fuel seconony in an internal
conmbustion engi ne. Patent application US 2003/0171223
di scl oses |l ubricating oil conpositions with inproved
friction properties. OBJECT AND SUVWARY OF THE
INVENTION It is an object of the present invention to
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fuel consunption in a two-stroke engi ne conprising the
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An additional object is to provide a more environmentally friendly operation of
the engine.

These objects, among others, are achieved by a method (and a

25  corresponding system) of reducing fuel consumption in a two-stroke engine
comprising the steps of: obtaining system oil/consumable system oil from an
engine, adding at least one friction modifier to at least a part of the obtained
system oil, where the addition of the at least one friction modifier reduces the
friction coefficient of the obtained oil, resulting in a system oil/consumable

30  system oil with reduced friction, and supplying said oil with reduced friction to
said engine.

In this way, the fuel consumption of the engine is reduced, i.e. improved fuel
economy is obtained, due to the presence of the added friction modifier(s)



said engine. In this way, the fuel consunption of the

engine is reduced, i.e. inproved fuel econony is
wobicaiosmsd? due to the presence of the added frPCI/DBER004/000929
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and/ or vegetable origin), such as rape seed, soy bean,
andrigiontBOddfieroi |, fatty phosphates, fatty acid

1sam des, fatty epoxides, borated fatty epoxides,
f atlhyon%r%nqgcs)airr?ér%; thter ételteggtngée Qsl[t]-?ess friction modifier is based on di-,

tri- and/or tetra-esters of dimeric and/or fatty acids and/or fatty amides.

In another embodiment, the at least one ash-less friction modifier is based on
20  neopentylglycol, pentaerythritol, sorbitol, trimethylpropanol, glycerol and/or
triethanolamine or blends thereof.

In a preferred embodiment, the at least one friction modifier is based on one
or more selected from the group of:
25 e triglycerides (of animal and/or vegetable origin), such as rape seed,
soy bean, and/or castor oil,
o fatty phosphates,
o fatty acid amides,
o fatty epoxides,
30 e borated fatty epoxides,
o fatty amines, e.g. triethanolamine
e polyol esters, e.g. of glycerol, pentaerythritol, neopentylglycol, sorbitol,
trimethylpropanol,
o borated polyol esters alkoxylated fatty amines,
35 ¢ borated alkoxylated fatty amines,
e metal salts of fatty acids,
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al koxyl ated fatty am nes, netak salts of fatty acids,
sul furized olefins, fatty imdazolines, or mxtures
t hereof In one enbodi nent, the | east one friction

nodi fier is added at a predeternmined rate so that the
concengt r iifeizedfoléfires,added friction nodifier(s) has a

concentr - 2.0 %of said system
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secyiil rédmieet friefiohr esh(er) system oil/consunaebl e
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conprises the steps of:
system oil, containing a simplified additive composition and/or a reduced

additive treat rate.

In one embodiment, the method is used offshore, on-site, on-board a vessel,
and/or in a land based plant.

In a preferred embodiment, the method further comprises the step of: tapping
a predetermined first amount of the system oil/consumable system oil
providing tapped oil and replenishing the remaining system oil/consumable
system oil with a predetermined second amount of fresh(er) system
oil/consumable system oil, with tapping and/or replenishing done
continuously, near-continuously or intermittently.

In another preferred embodiment, the method further comprises the steps of:
creating a cylinder oil on the basis of the tapped system oil/consumable
system oil by determining at least one critical parameter (e.g. BN, viscosity,
permittivity/capacitance and/or elemental composition) of the tapped oil,
determining at least one desired parameter (e.g. BN, Vviscosity,
permittivity/capacitance and/or elemental composition) of the cylinder oil and
adjusting said at least one critical parameter (e.g. BN, viscosity,
permittivity/capacitance and/or elemental composition) of the tapped system



creating a cylinder oil on the basis of the tapped
systemoi |l / consunmabl e system oil by determ ning at
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of the tapped oil, determning at |east one desired
paraneter (e.g. BN, viscosity,
permttivity/capacitance and/ or el enmental conposition)
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performance. The present invention also relates to a
system for reducing fuel consunption in a two-stroke
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with reduced friction to said at least one engine.

25  Advantageous embodiments of the system according to the present invention
are defined in the sub-claims and described in detail in the following. The
embodiments of the system correspond to the embodiments of the method
and have the same advantages for the same reasons.

30 BRIEF DESCRIPTION OF THE DRAWINGS
These and other aspects of the invention will be apparent from and
elucidated with reference to the illustrative embodiments shown in the
drawing, in which:
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t he same advantages for the same reasons. BRI EF

DESCRI PTI ON OF THE DRAW NGS These and ot her aspects of
the invention will be apparent from and el uci dat ed
with reference to the illustrative enbodi mrents shown
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X [ SRt Iéyété}ﬂ EShbaveHIGn AllSes |dblm%bhﬁbﬁd:yl|ﬁder oil (302) that
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modioriaHy Iﬁétaeedﬁwgp@ﬁam thn%cﬁng"eﬁgsfqyﬁnders piston rings and
Cogﬁé{gﬁtékﬁfl in a two-stroke engine. The friction

I fying nethod/system (100) obtains system oil
(301') fromat |east one engine (300) where a
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friction nodifier ;}101 at |l east a part of) the
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friction nmodifier (101) reduces the friction

Also illustrated is, according to the present invention, a friction modifying
method/system (100) reducing fuel consumption in a two-stroke engine. The
friction modifying method/system (100) obtains system oil (301°) from at least
one engine (300) where a controller or blending unit (102) adds at least one
friction modifier (101) to (at least a part of) the obtained oil (301°). The
addition of the at least one friction modifier (101) reduces the friction
coefficient of the obtained system oil/consumable system oil (301’), resulting
in a system oil with reduced friction (301”), which is supplied back to the
engine(s) (300) as system oil.

This results in avoiding or minimising frictional losses caused by
contamination of the system oil/consumable system oil, which normally takes
place as the oil is used and which would otherwise cause substantial
diminished efficiency, increased fuel consumption and increased emissions.
Great economical savings are achieved by avoiding this.

The system oil is preferably selected from the group of:
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al kox at e am nes, att
sul trnathamﬂamir@f,| nPolypht t 9steﬁs dazenm ned, cQ4Y¢ﬁrle ur @entaerythritol,

t heﬁé?cﬂ&e&% éfcbl o rmﬁ\éth@béo})ar{myb@rhﬁéa BSly8i 8§krs alkoxylated
20 atty amines, borated alkoxylated fatty amines, metal salts of fatty acids,
sulfurized olefins, fatty imidazolines, or mixtures thereof

The friction modifier(s) may also be other compounds, e.g. as disclosed in
the cited prior art documents and elsewhere. See e.g. patent specification US
25 4,792,410 and US 5,110,488.

According to one embodiment, the friction modifier(s) (101) is/are added at a
predetermined rate so that the concentration of the added friction modifier(s)
(101) has a concentration of 0.2 — 2.0 % of the system oil/consumable
30 system oil with reduced friction (301”). In an alternative embodiment, the
friction modifier(s) (101) is/are added at a predetermined rate so that the
concentration of the added friction modifier(s) (101) has a concentration of
0.5 — 1.5 % of the system oil/consumable system oil with reduced friction
(301”). According to another embodiment, the controller or blending unit
35 (102) varies the rate of added friction modifier (101) according to a



the cited prior art docunents and el sewhere. See e.g.
patent specification US 4,792,410 and US 5,1 10, 488.
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(101 ) is/are added at a predeterm ned rate so that

the concentration of the added friction nodifier(s)

(101) has a concentration of 0.2 - 2.0 %of the system

oi | /consumabl e systemoil with reduced friction

( 3qdreYetarmirzad athemeat.eveo ewboecessarily tihe shmectateris used all the
rmc{lrﬁ%ers) (101 ) is/are added at a predetermned rate

SO t the concentration of the added friction

nodi fier(s) (101) has a concentration of 0.5 - 1.5 %
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d t..th t consu e system
i N o PR
addirid/eeincoamalsthdseaplant detheilikg. i t s reduced oil |ife.
The present invention may e.g. be used offshore,

on-site, on-board a vessel, and/or in a | and based
pl akdcondingheol ik eprefercent dempotimentpraff e¢he epresgmdinmmtion, the

corPferBliaRBY hRMET LhPrises 8 BRI e Rnibingodstemimethod
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t anount . e aj ned sys - .
b1 e AR PR bbb faBlE SVEEe: R GHT)apimuiting ttapped o
( _2|Q/3D3)‘aladd Ire;}iibaissihia‘:@j ing rbfr&a(ingjg%&fy)stem toﬁ)&(&hemngbtle ?ﬁtﬁrgdoil (301")
consumabl.e system Qj redet e
eI HER BpriraE Sheng ‘AQuathobiettied Safed hEShsumable
s_yﬁyetemidil ((Zl’ml. n thid waylhias'panttalaf thgla Q?teMillt:dn?swsblemystem oil
odp R AHEE i B mogferrs BP{g e uRraldly, e tapping
andiraifor epélenishingy megy b&edodeneontdmimuiosbly, near-continuously,
neat iYL obordiBl 65 B i1y O o o

As used system oil/consumable system oil is tapped and replenished with
fresh, unspent or less spent system oil, the resulting system oil/consumable
system oil is of a more consistent quality and gradual deterioration is
minimised or avoided. In this way, enhanced and consistent performance of
the initial fluids resulting in further reduced component wear and equipment
lifecycle cost is provided.

In effect, this provides a ‘consumable’ system oil/consumable system oil as a
part of the spent system oil/consumable system oil is tapped and replenished
with fresh or fresher system oil. This is novel compared to prior art system
oil/consumable system oil where the system oil/consumable system oil is
kept in the engine system until about it has been degraded too much for
efficient use. After this it has to be replaced and the spent system
oil/consumable system oil would have to be handled as waste. A further
advantage of this is that the requirements for the system oil/consumable



As used system oil/consumabl e systemoil is tapped and

repl enished with fresh, unspent or |ess spent system
W@R0I06/069522 r esul ti ng system oi | / consumabl e syst BPOT/DKR0O0S00929
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significantly nore expensive than a simlar system

oi | /consumabl e systemoil w thout the _prior art. .
o SRk aherart s L g 18 bt the engine or

15de5t5€9'%%ﬂ bPh eﬁéfésw&)bhﬁsteédsdfetﬁb%he ukkd ¥ efRition of friction
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oi Imgdifiggsata ﬁlﬁﬁ:ﬁ@(’ﬂe@rfdy?ﬁn ‘1”' SysteayP "backage

ensuring sufficient oil life since it is tapped and

repl enished. This |eads to reduced e

chelamnotiaen preferred embadimant, fe §y%1€€ﬁ$19%?%$ &’rrﬁmrfon%m@es a BN

gapﬂl‘éggﬂhb é%té&ﬁﬁﬁeﬂfdﬁt efoh) thab @eAURME LRS! Syst8m oil/consumable
escr i

205y SHERTZ0D) INfayUTERRI dPYIBEET yol nEB5: A-cHBIERb Sroibations US
parPr&ﬁsn&ﬁepébﬁﬁ $g:g)p and'stRa6p&ant heateRE UfMichidn  number
addtl)ét13|808r66%f0fboth of the same applicant and both incorporated herein by
reference, for specific details of one implementation of a BN modifying
system/method (400).
25
In this embodiment the BN (total base number) modifying system/method
(400) comprises a controller (402) for creating a cylinder oil on the basis of
the tapped system oil/consumable system oil (203) by determining the BN of
the tapped oil (203), determining a desired BN of the cylinder oil (302) and
30 adjusting the BN of the tapped oil (203) accordingly by blending the tapped
oil (203) with at least one BN modifying additive (401) resulting in a cylinder
oil (302’), where said cylinder oil (302’) is supplied to cylinders or part of the

cylinders of said engine (300).

35 In this way, a method and system for converting/re-cycling a (used/spent)
system oil/consumable system oil into a useable cylinder oil by adjusting BN



nodi fiers) to the system oil/consumabl e system oi
(301') . In another preferred enbodi nent, the
W@ y@beedsnet hod further conprises a BN nodi fyi nBCT/DK2004/000929
systenf met hod (400) that converfs used system
oi | / consumabl e systemoil into useable cylinder oil
See e.g. patent specifications US Provisiona
60/ 612, 899 and European patent application nunber

04388818dided. blﬁ‘h@ r@%u%@ensgmlmant ie]tccanbrrmw_ ?Qméfgs smlce system
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%dﬂﬁgﬁgépyawtéggléﬁg 5%3?;3%4%& q@%lﬁﬁ"me‘r}]t g'fgbqaeﬁﬁ@@fﬂwpf ) provides

(3QhRancebedR eanidistent E@ﬂ’@fmahée oB®3e Initig fﬁﬂ@@'reﬁﬂtlﬁg)m greatly
cylinders or part of t

10 ( 30@uceeh cpmpgn@,ag,wear @ij '.&%g%ﬁufogp@? ? Een further, a more

COWrb'nﬁﬂirﬂﬁhﬁﬂ@nUan%ﬂﬁé@lggétéﬁﬂﬁ bro?a'lc@deﬁhce waste, |n the form
oi | / consumabl € system oi |

I
by ofdprenti ﬁgsgﬂhgt tﬁ&ﬁ(@ége -[qﬁesg pr@iqn ¥ %|y§el Tg ei'gdgced as it is

si WyriviepRBtintecyMNAaLEal. benefits since system
oi | /consunabl e 'system oil that otherwi se ultimtely

woul d have to be di sposed-of can be re-used/re-cycled
15 as 'éhe ar\amdotbfymgcgddmerrnawrg ceamprisen ahirfist ioge, base. Preferably

Furi DRt U1 PASE: SO PRS0 ARy o ARG or 88t alkaline

Durélbﬁr%fh‘t’s a'ﬁ@oﬁ)ﬁ?étémefwté | G dRdplegs st E'heocyllndfeedon may be
to blend the cylinder oil is of nore consisten

qumreagecbwlthta N Inerssaﬁm%&lft(q%&Ht%@ctﬁesff%andfor actual engine

I dage
L Sh4 0 PSS AN, OBRES: ORI APy bo crosen
20pr Ovashes upoinasaipthuacontasTisof tteat uspmi faystemceil.ofTheheised system

|n|t|al fluids resulti in greatly reduced conpone
woel/GoRe Ut BrRIEm ¢b iy & S g8 sYbEH i AGHBUA o lubricants,
MOT fydraulic fluids, gear oils, system oils, trunk piston engine oils, turbine oils,

heavy duty diesel oils, compressor oils, etc.

25 The alkaline/earth alkaline elements may e.g. be K, Na, Ca, Ba, Mg or the
like. The basic salts may belong to the inorganic chemical families of e.g.
oxides, hydroxides, carbonates, sulphates or the like. The detergents may
belong to the organic chemical families of e.g. sulphonates, salicylates,
phenates, sulfophenates, Mannich-bases and the like. The dispersants may

30  belong to the organic chemical families of succinimides or the like.

Alternatively, the conversion of spent/used system oil/consumable system oil

into cylinder oil may be done without replenishing, i.e. the BN modifying

system (400) is connected directly into the engine or is connected to a
35  tapping system without replenishment.



environmental |y friendly nethod/systemis provided
since waste, in the formof spent oil(s) that is
walr@easderl after prol onged use, is reduced as PCT/DK2004/000929

converted into cylinder oil. The BN nodifying additive
may e.g. conprise at |east one base. Preferably the at

| east one base conprises basic salts of al kaline or

earth al kali ne el enents, and/or detergents and/or

di spersants. The cylinder oil my be created with a BN
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i ke. The basic salts nmay bel gng to the inorganic
chéi gl PresaTti BegRon bt. Jadiahal nsticachest second part (212)
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el on Lo e organi c cne C amilles O e.qg. . ,
10 sulinyetiRneand gl Pattd< ShibisHABE0 WERPUEHIES da a period after

ManpifBatRss 86thaNtteb&% ihldftionThe di spersants may bel ong
to e organic chem cal famlies of succinimdes or

the like. Alternatively, the conversion of spent/used
Syﬁdseaéﬁ'de/ SUSHYTBY §raprs(eIm) @hé overll methasiesl effitiemey, i.e. the
be done w thout Tepléenishi n‘g, i.e. th? BN nodi fél nq lati
sydaisnbetroen ihe ebasiie BeWET PEBUL T BS 9 §PRR TR relation to
15!S aT?P'?ﬁ&Eé%@i Ra@muAP BdvlerS YaitsUR WohhaHé engine, is increased by
repleni shnent . Fi ures_é% and il @%ra th?i effe?t|s
of reRdifing et SYsIoBhCilsongUmahie SYSID. o R¥uRdeing at least one
Fi gHEfordtddifier 86cRAiNG2E0he plassht atvemtiohh®ore apakifieally, it can
effici enc&qo;f an engi ne befaore, duri ngﬁ and. after use d and
of hengepn duaiheiMoeNIGH SlliePRCK PEper asi@%a%l% didigF second an
SY Shfdpeirl (f2f12?2?13ﬁ6ftﬁ6_ raphi(210Rdlief dadngwnaddien@pplication of the
| east one friction nodifier to at least a part of the
20 sy Areert inveriRn.gr aph i s separated into a first part
(21 1) illustrating nmeasurenents in a period before
application_, . . .
Shown in Figure 2b is a graph (210) illustrating the loss of power of an
engine before, during and after use of the present invention. The graph is
separated into a first part (211) illustrating measurements in a period before
25  application of the present invention, i.e. traditional efficiency, a second part
(212) illustrating measurements in a period during application of the present
invention and a third part (213) illustrating measurements in a period after
application of the present invention. As can be seen by the graph (210) the
overall loss of power is generally reduced in the second and third part (212;
30 213) of the graph (210), i.e. during and after application of the present

invention.

In the claims, any reference signs placed between parentheses shall not be
constructed as limiting the claim. The word "comprising” does not exclude the
35  presence of elements or steps other than those listed in a claim. The word



of the present invention, i.e. traditional efficiency,

a second part (212) illustrating neasurenents in a
wW@ercoasduri ng application of the present invePCT/OR2@a00929
athird part (213) illustrati ngeasurenents in a

period after application of the present invention. As
can be seen by the graph (210) the overall nechanica
efficiency, i.e. the rate between the effective power
out"alior f'ahpracedmggameleseent does mdtadXotude theguresence of a plurality
i ndj l.pum power output fromthe engine, is
iné#%%é@gﬂ%@éhg%ifying the system oi |l /consunabl e
systemoil by adding at |east one friction nodifier
according to the present invention. Mre specifically,
it can be seen that the mechanical efficiency
generally is higher in the second and third part (212;
213) of the graph (210), i.e. during and after
application of the present invention. Shown in Figure
2b is a graph (210) illustrating the | oss of power of
an engi ne before, during and after use of the present
i nvention. The graph is separated into a first part
(21 1) illustrating nmeasurenents in a period before
application of the present invention, i.e. traditiona
efficiency, a second part (212) illustrating
nmeasurenents in a period during application of the
present invention and a third part (213) illustrating
measurenents in a period after application of the
present invention. As can be seen by the graph (210)
the overall |oss of power is generally reduced in the
second and third part (212; 213) of the graph (210),
i.e. during and after application of the present
invention. In the clains, any reference signs placed
bet ween parent heses shall not be constructed as
limting the claim The word "conprising” does not
exclude the presence of elenents or steps other than
those listed in a claim The word"a" or "an" preceding
an el ement does not exclude the presence of a
plurality of such el enments. PATENT CLAIMS: 1. A nethod
of reducing fuel consunption and environnental i npact
in a twostroke



engi ne conprising the steps of: 5 wusing fresh or
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modifier ( 10 1) to at |east a-part of the obtained
fresh or partially used systemoil (301, 301'), where
the addition of the at | east one friction nodifier
(101) reduces the friction o coefficient of the

obtpATENTCEA@NMSI | (301 , 301'), resulting in a
systemoil with reduced friction (301"), and
supplying said systemoil with reduced friction (301")

t 0 $.3A thathod ©Rfdd ey RRIIcORsIBBHEdN ahdBnviroREdMS impact in a two-

accor to claim erein at | east one of said at
Iea%tfoqi?n‘%’glf‘?&?m'sﬂﬁﬂjﬁ% ¥PP0H1) is an ash-less

frict loOVUﬁﬁ@'ffésW or BartiAllyRideadsyesor 6l (801, 03¢ Pfrﬂ}'n?at least one
wher ei n sai.d Ieast one ash-l'ess friction nodifier

is baseoe'i'ﬁin%i( Okri- and/or tetra-esters of dimeric

and/ of f@dd.bfg M@@)Satqea@tdér% frfcﬁbh)m@cﬂméﬁ‘ﬁ 019 to At B @bart of the
accordin laim 2, wherein said | east

one
ash- | essog[f ?U‘@@. e sho ﬂ’iaétl‘a”iysuﬁ%eﬂs%ﬁm oil (301, 301), where the

neopent Yécﬁilﬁé‘r‘?'of tlﬁ’@%‘t @@ééﬂdﬁé frfé'tlonsrﬁb@i'ﬁbphm) reduces the friction
trimethyl prop anol cerol and/or _triethanol’am ne or

bl ends ¢ jent @f%\e AEeASYSEB SHIdBAY. £8101 raskitipg i a system

wher ei n sipfviih 2bdli@RPlricaBR (301’ gt higdn nodi f| er i s based
on one or nore selected fromth

D11 o1 9o cRPDAng GRich sy VL redinacbiickon (3G Pyip sad at s

such as 6r\'r’éJén<1§|ﬁ%Ct3O§Py bean, and/or castor oil,
fatty phospha fatty acid am des, fatty epOXI des,

borated fatty epoxi des,
2. A method according to claim 1, wherein at least one of said at least one

friction modifier (101) is an ash-less friction modifier.

3. A method according to claim 2, wherein said at least one ash-less friction
modifier is based on di-, tri- and/or tetra-esters of dimeric and/or fatty acids
and/or fatty amides.

4. A method according to claim 2, wherein said at least one ash-less friction
modifier is based on neopentylglycol, pentaerythritol, sorbitol,
trimethylpropanol, glycerol and/or triethanolamine or blends thereof.

5. A method according to claim 2, wherein said at least one friction modifier is
based on one or more selected from the group of:

o triglycerides (of animal and/or vegetable origin), such as rape seed,

soy bean, and/or castor oil,,

o fatty phosphates,

e fatty acid amides,

o fatty epoxides,

e borated fatty epoxides,

¢ fatty amines,

¢ polyol esters,

e borated polyol esters alkoxylated fatty amines,



fatty amnes, 5 polyol esters, borated polyol esters

al koxyl ated fatty am nes, borated al koxylated fatty
w@nioa®eys72 met al salts of fatty acids, sulfuri2€DDK2004/000929

olefins, fatty imdazolines, ofg m xtures thereof 6.

A method according to claim1, wherein said at |east

one friction nodifier (101) is added at a

predeterm ned rate so that the concentration of the

added ofrb&tat&ﬁameﬂylétwfa%wm&és) has a concentration
of 0.2 - .ﬁ(i%of %eqjt (Héstemml wi th reduced

fri cti®onMet paits of Y RHEShod according to claim 1,
wher eisn s@fifizal disfsd, one friction nodifier (101) is
added at_a predeterm ned rate so that the

concentt rfé‘ittVéW'Qﬁzofﬂ%SafHded friction nodifiers) (101 )
shas a .coppantdsahbribfof 0.5 - 1.5 % of said system oil

with reduced friction (301"). 8. A nethod according to
claim1, wherein the nethod is used offshore, onsite,

on- @Oﬂrrﬁeﬁioﬂ%i%'rdmér’t@/ c,%lm A, Whepdld 2 @ IddstWne Fictibn modifier

met hod accord g toclaiml, wherein the nethod
q

f ur¢19dy |scg¢lq)€gq 3 plr@getgfr@k;\e@lfrate §gmﬁntﬁge coogsgntgation of the added
pr eﬁi‘%h@ﬁ 'Mcﬁﬁﬁ’er& r@b1 ?Hﬁwétc&fcetnh@iu@ﬁb?‘b)@d Bk ¥Ns8id system oil

e\ provi d é:g& S systemoil (203) and
lOrepWé retiGey fl”ﬁ 1'ni ng obt ai ned systemoil (301 ')
with a predeterm ned second anmount of fresher system
oi | (201) wher e tapplnq and/ or replenishing is
con?i AuBetog, agresdingdarg Wmn]sM@blemlnuw%ﬁm&&%mq/fr'Clgn modifier

f up@tda?qﬂs a66&Y at B%ré@et@lfrﬁlrf@dlraté’\@@’ﬂ%tr’[hé R&nBBAIGLN of the added

rises the step of:

pr citiction MOMEENSY Q0" éhaamcmce@y@tl@ﬂmoé%r (—sfb)i)%qumd system oil

15  with reduced friction (3017).

8. A method according to claim 1, wherein the method is used offshore, on-
site, on-board a vessel, and/or in a land based plant.

20 9. A method according to claim 1, wherein the method further comprises the
step of:
o tapping (202) a predetermined first amount of the obtained system oil |
(301’) providing tapped system oil (203) and replenishiﬁg the
remaining obtained system oil (301’) with a predetermined second
25 amount of fresher system oil (201), where tapping and/or replenishing
is done continuously, near-continuously or intermittently.

10. A method according to claim 1, wherein the method further comprises the
step of:

30 e tapping (202) a predetermined first amount of system oil (301) from
the engine (300) providing tapped system oil (203) and repienishing
remaining system oil (301) with a predetermined second amount of
fresher system oil (201), where tapping and/or replenishing is done
continuously, near-continuously or intermittently.

35



the engine (300) providing tapped systemoil (203) and

repl eni shing remai ning systemoil (301) with a
w@e@detsrm ned second anmount of fresher syst enP@I/DK2004/000929

(201), where tapping and/or repjgnishing is done

conti nuously, near-continuously or intermttently.11.

A nmet hod according to clains 9 or 10, wherein the

nmet hod further conprises the steps of: creating (402)
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t apped s @@Fﬁrm'nlnez% G'I" I?Pawnﬁtﬂfrﬂflthg t@med system oil
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13. A system for reducing fuel consumption in a two-stroke engine
comprising
e a blending unit (102) for adding at least one friction modifier (101) to at
least a part of an obtained system oil (301, 301’), where the addition of
25 the at least one friction modifier (101) reduces the friction coefficient of
the obtained system oil (301, 301’), resulting in a system oil with
reduced friction (301”) and for supplying said system oil with reduced
friction (301”) to said at least one engine (300).

30 14. A system according to claim 13, wherein at least one of said at least one
friction modifier (101) is an ash-less friction modifier.

15. A system according to claim 13, wherein said at least one friction modifier
is based on one or more selected from the group of:



reduced friction (301") and for supplying said system
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16. A system according to claim 13, wherein the system (100) is located
offshore, on-site, on-board a vessel, and/or in a land based plant.

17. A system according to claim 13, wherein the system further comprises:

e a controller (202) for tapping a predetermined first amount of the
obtained system oil (301’) providing tapped system oil (203) and
replenishing the remaining obtained system oil (301’) with a
predetermined second amount of fresher system oil (201), where
tapping and/or replenishing is done continuously, near-continuously or
intermittently.

18. A system according to claim 13, wherein the system further comprises:

e a controller (202) for tapping a predetermined first amount of system
oil (301) from the engine (300) providing tapped system oil (203) and
replenishing remaining system oil (301) with a predetermined second
amount of fresher system oil (201), where tapping and/or replenishing
is done continuously, near-continuously or intermittently.

19. A system according to claims 17 or 18, wherein the system further
comprises:



intermttently. 18. A systemaccording to claim 13,
wherein the systemfurther conprises: a controller
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20  (300) is connected with a controller (202) for tapping a predetermined first
amount of system oil (301) from the engine (300) providing tapped system oil
(203) and for replenishing remaining system oil (301) with a predetermined
second amount of fresher system oil (201), where tapping and/or
replenishing is done continuously, near-continuously or intermittently.
25
22. A method according to claim 21, wherein the consumable system oil is
formulated with reduced additive(s) treat rate(s).

23. A method according to claim 21, wherein the system oil is formulated
30  using additives/components and/or base 0il(s) selected on economics rather
than extended performance.

24. A system according to claim 13, wherein the system further comprises a
consumable system oil (301) for use in an engine (300), wherein the engine
35 (300) is connected with a controller (202) for tapping a predetermined first
amount of system oil (301) from the engine (300) providing tapped system oil
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