OIL-WATER EVAPORATING AND SEPARATING FILTER FIELD OF THE INVENTION [0001] The
present invention relates to the field of lubricant purification equipment in a machine or an engine, in
particular to an oil-water evaporating and separating filter. THE RELATED ART [0002] In an engine,
engine oil is constantly contaminated by engine wear particles and introduced impurities from outside,
meanwhile, engine oil is thermo-oxidized and thus generates oil-soluble acid materials and insoluble
colloidal precipitates. Hard particles in these impurities may increase engine wear and colloidal
precipitates may cause cementation between parts, for example, between a piston and a piston ring,
between a valve and a valve guide. A filter functions to filter out the above harmful impurities existed

in engine oil, so lyhricati TR i \;;.ve ' nd elongating its
service life. Ther?@w&%mégwgﬁ&%%%?ﬁﬁ&%e&% a@ﬂ%m t in lubricating
oil should be less than 0.03%. When water content exceeds 0.1%, additives (e.g., antioxidant,
deterggnpgte)) d(yHUPLEIROVEINVit oggome  noneffective and thus oxidation of the lubricating oil is
accelerated. Due to the high temperature inside the engine, chemical reaction occurs between
lubricating oil and coolant and lubricating oil is emulsified as emulsive liquid, which greatly reduces
lubricat)0ftd cThergemimadiv generatdtefrom tddfitish of lubricatingwilfiesits withipraeat andain turn
generaies Jnoraanic acids Thess. g max cause erosiandn,ending companents, Wit relative more
water cORtaiNed ir ?u%r%ca%ng pglrl, f0a stfl)g it Exten ,]ihis ay result'in R ear me{amorphism of
lubricating oil and the rust of engine parts, while to a serious extent, this may result in serous
mechamtiEREPNPBRIDtAR gngine, such as engine seizure or scuffing. If lubricating oil is introduced
into coolant, viscous mixture will be formed on the inner wall of cooling water channels of a radiator

and the en%ine, which may seriously influence radiating effect of the engine and thus lead to overheat
inthe [0002] In an engine, engine oil is constantly contaminated by engine wear particles and

introduced impurities from outside, meanwhile, engine oil is thermo-oxidized and thus generates

oil-soluble acid materials and insoluble colloidal precipitates. Hard particles in these impurities
may increase engine wear and colloidal precipitates may cause cementation between parts, for
example, between a piston and a piston ring, between a valve and a valve guide. A filter functions
to filter out the above harmful impurities existed in engine oil, so as to ensure cleanness of
lubricating oil, thus protecting the engine and elongating its service life. Therefore, the filter is of

great importance.

[0003] In general, water content in lubricating oil should be less than 0.03%. When water
content exceeds 0.1%, additives (e.g., antioxidant, detergent, etc.) in lubricating oil will become
noneffective and thus oxidation of the lubricating oil is accelerated. Due to the high temperature
inside the engine, chemical reaction occurs between lubricating oil and coolant and lubricating oil
is emulsified as emulsive liquid, which greatly reduces lubricating effect. Organic acid generated
from oxidation of lubricating oil reacts with water and in turn generates inorganic acid. These
acid may cause erosion in engine components. With relative more water contained in lubricating
oil, to a slight extent, this may result in an early metamorphism of lubricating oil and the rust of
engine parts, while to a serious extent, this may result in serous mechanical accidents of the
engine, such as engine seizure or scuffing. If lubricating oil is introduced into coolant, viscous
mixture will be formed on the inner wall of cooling water channels of a radiator and the engine,
which may seriously influence radiating effect of the engine and thus lead to overheat in the

engine.

[0004] An existing filter generally functions to remove impurities, but can not filter out water
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engine. [0004] An existing filter generally functions to remove impurities, but can not filter out water |
from engine oil. Therefore, there exists an urgent need to invent a filter that may filter out not only
impurities form engine oil, but also water content from it. SUMMARY OF THE INVENTION [0005] In
view of the above described disadvantages, the technical problem to be solved by the present
invention is to provide an oil-water evaporating and separating filter, which may filter out not only
impurities from engine oil but also water content from engine oil, and thus can better protect the
engine and elongate its service life. [0006] To solve the above technical problem, an oil-water

evaporglig &ggqri%e%r%‘ﬂégef%ﬂ%f REVided I, InG BESSHILINYE AR INCIAGS A, 'Iﬁéf e A cRItridge

provided with an oil inlet and an oil outlet, and an"evaporating and separating cover, the evaporating
and sepatatimgwoves foomprises qilsbalingeontsr egntapdparatitg and separating portion and a heating
device, the sealing cover is hermetically connected with the cartridge, the sealing cover is provided

with avﬁ (NY/ gﬁl@gﬁﬁm?i ss, the heating device is disposed within the recess of
the sea m , the'ev @ ating portion is hermetically connected with the filter
element and includes a first folding plate provided with a plurality of outlets and having an angle of 91

-120 wifp0RPHh A& Sr tisahBlirecof[0QPdiskaciatably, thedeshieldingniaied s anwals aldl

-100 with respect to a vertical direction. [0008] Preferably, the oil-water evaporating and separating
filter fuRFRSEM HYGBE A doEQ REP isle Y Plt@ eb AVRRAEW DatAnth PSR IBRIfCHI At eh Bnmalile 8Htangle

of 40 -gpnillyerpREkile sy ettiaat YEstPaANRFsiR Ao RERO A faling Riats Nas@n angle
of 60 -70 withrespect to the
protect the engine and elongate its service life.

[0006] To solve the above technical problem, an oil-water evaporating and separating filter
provided in the present invention includes a filter element, a cartridge provided with an oil inlet
and an oil outlet, and an evaporating and separating cover, the evaporating and separating cover
comprises a sealing cover, an evaporating and separating portion and a heating device, the sealing
cover is hermetically connected with the cartridge, the sealing cover is provided with a water
vapor discharge hole and a recess, the heating device is disposed within the recess of the sealing
cover, the evaporating and separating portion is hermetically connected with the filter element
and includes a first folding plate provided with a plurality of outlets and having an angle of 91°

-120° with respect to a vertical direction.

[0007] Preferably, the first folding plate has an angle of 91° -100° with respect to a vertical

direction.

[0008] Preferably, the oil-water evaporating and separating filter further includes a second
folding plate connected with the first folding plate and having an angle of 40° -85° with respect

to the vertical direction.

[0009] Preferably, the second folding plate has an angle of 60° -70° with respect to the

vertical direction.

[0010] Preferably, the oil-water evaporating and separating filter further includes a third folding
plate connected with the second folding plate and having an angle of 91° -120° with respect to

the vertical direction.

[0011] Preferably, the third folding plate has an angle of 91° -100° with respect to the vertical

direction.



vertical direction. [0010] Preferably, the oil-water evaporating and separating filter further includes a
third folding plate connected with the second folding plate and having an angle of 91 -120 with respect
to the vertical direction. [0011] Preferably, the third folding plate has an angle of 91 -100 with respect
to the vertical direction. 2 [0012] Preferably, a safety cap is mounted on the sealing cover, and the
heating device is enclosed by the safety cap and the recess. [0013] Preferably, a check valve for
preventing backflow is provided at the oil inlet. [0014] Preferably, a flow restricting nozzle for restricting
flow rate is provided at the oil inlet. [0015] Preferably, a pressure flow meter is provided at the oil

outlet. ﬂﬁ”’f@%ﬁ@"@”& g PUor A1t [ the pibyvaler evaporating and,sgparating fillgr, proyided in
the presentin en%on, s\e’paraehna' cover comprises a sealing coVer, an’evaporating and separaltlng
portionatbschestihg devigeathendehtingeceaver is hermetically connected with the cartridge, the
sealing cover is provided with a water vapor discharge hole and a recess, the heating device is
dispos¢@0ilBiriserasigss cidtieeeaing pavesnting xapratiogaiiiseparasiog ipretion is hermetically
connected with the filter element and includes a first folding plate provided with a plurality of outlets

and haydglaf] argle 09k AbIOWIthcaaPesEAR foyesticaltdirertionad hepeyapenatingasdiagparating
portion is heated to a certain temperature by the heating device of the filter cover, while the engine oll

filtered [Q(thS fitet&lnentilowsaione thedirss ploiding plate:\da sivedtliet. Due to the fact that the
engine oil and water have different boiling points, the water content in the engine oil is heated and

evaporpiliglcyRievaramviRic B then ifiarhsigedithrough thmwaler \paeiiseaoingiala, and
the engine oil flows along the first folding plate and flows out through the oil outlet, therefore,
achievifiy the Pepreratior oftigatepemqeating cover comprises a sealing cover, an evaporating and

separating portion and a heating device, the sealing cover is hermetically connected with the
cartridge, the sealing cover is provided with a water vapor discharge hole and a recess, the
heating device is disposed within the recess of the sealing cover, the evaporating and separating
portion is hermetically connected with the filter element and includes a first folding plate
provided with a plurality of outlets and having an angle of 91° -120° with respect to a vertical
direction. The evaporating and separating portion is heated to a certain temperature by the heating
device of the filter cover, while the engine oil filtered by the filter element flows along the first
folding plate via an outlet. Due to the fact that the engine oil and water have different boiling
points, the water content in the engine oil is heated and evaporated into water vapor which is then
discharged through the water vapor discharging hole, and the engine oil flows along the first
folding plate and flows out through the oil outlet, therefore, achieving the separation of water and

engine oil. The water is removed.

[0017]In addition, to obtain better separating effect of water from the engine oil, the oil-water
evaporating and separating filter provided in the present invention may further provide a second
folding plate and a third folding plate to enlarge heated areas, and thus the engine oil and water

may be separated more thoroughly from each other.
BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Fig. 1 is a working principle diagram of an oil-water evaporating and separating filter of
the present invention, in which the single-head arrow indicates a direction along which the engine

oil flows and the double-head arrow indicates a direction along which the water vapor flows;
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engine oil. The water is removed. [0017] In addition, to obtain better separating effect of water from the
engine oil, the oil-water evaporating and separating filter provided in the present invention may further
provide a second folding plate and a third folding plate to enlarge heated areas, and thus the engine
oil and water may be separated more thoroughly from each other. BRIEF DESCRIPTION OF THE
DRAWINGS [00'18] Fig. 1 is a working principle diagram of an oil-water evaporating and separating
filter of the present invention, in which the single-head arrow indicates a direction along which the
engine oil flows and the double-head arrow indicates a direction along which the water vapor flows; 3

19019] Fify ot #9.explnder suping! sehemal e aline Al R arce aRorating apd-sepevgiin fiter

of the presentiinvention; [0020] Fig. 3 is a structural schematic view of the evaporatihg and separating

cover ofeprsapreddiariniEntipresf00MERiR is a top view of the evaporating and separating cover of
the present.invention. DETAILED DESCRIPTION OF THE INVENTION [0022] In order that those
skilled M tRian1iivierstariunat sekemnsid situtioh Bieiry aneseng mvbrtprBEterodeseiphions will
be give&&%mvyn%'mig)%f;erence to particular embodiments. [0023] Reference is made to Figs. 2-4. Fig.
2 is an exploded structural schematic view of the oil-water evaporating and separating filter of the

preseny (2N oRieidis3, D3 WAL SERRMRG ViRl Hie sy epaing apraaRaqtRgorover of the

present invention, and Fig. 4 is a top view of the evaporating and separating cover of the present
invention. [00_24] An oil-water evaporating and separating filter provided by the present invention
includeP & Tlfel < &E S0 RIPAF TR pid¥Hded VEENAAONinlet 27 and an oil outlet 28, as well as
an evaporating and separating cover. The evaporating and separating cover includes a

[0022] In order that those skilled in the art can understand the technical solution of the present

invention better, descriptions will be given below with reference to particular embodiments.

[0023] Reference is made to Figs. 2-4. Fig. 2 is an exploded structural schematic view of the
oil-water evaporating and separating filter of the present invention, Fig. 3 is a structural
schematic view of the evaporating and separating cover of the present invention, and Fig. 4 is a

top view of the evaporating and separating cover of the present invention.

[0024] An oil-water evaporating and separating filter provided by the present invention
includes a filter element 12, a cartridge 13 provided with an oil inlet 27 and an oil outlet 28, as
well as an evaporating and separating cover. The evaporating and separating cover includes a
sealing cover 3, a evaporating and separating portion and a heating device 8. The sealing cover 3
is hermetically connected with the cartridge 13 through a bracket 26 and is provided with a water
vapor discharge hole 2 and a recess 25. The heating device 8 is disposed within the recess 25 of
the sealing cover. The evaporating and separating portion is hermetically connected with the filter
element 12 and includes a first folding plate 9, a second folding platel0 and a third folding
platel1. The first folding plate 9 is provided with a plurality of outlets 4 and has an angle al of 91
® -120° with respect to a vertical direction. The second folding plate10 is connected with the
first folding plate 9 and has an angle a2 of 40° -85° with respect to the vertical direction. The
third folding plate 11 is connected with the second folding plate 10 and has an angle a3 of 91°

-120° with respect to the vertical direction.

[0025] Taking fluidity of the engine oil into consideration, preferably, the angle al between the

first folding plate 9 and the vertical direction is 91° -100° , the angle a2 between the second

o

folding plate 10 and the vertical direction is 60° -70° , and the angle a3 between the third



sealing cover 3, a evaporating and separating portion and a heating device 8. The sealing cover 3 is
hermetically connected with the cartridge 13 through a bracket 26 and is provided with a water vapor
discharge hole 2 and a recess 25. The heating device 8 is disposed within the recess 25 of the
sealing cover. The evaporating and separating portion is hermetically connected with the filter element
12 and includes a first folding plate 9, a second folding platelO and a third folding plate 11. The first
folding plate 9 is provided with a plurality of outlets 4 and has an angle at of 91 -120 with respect to a
vertical direction. The second folding platelO is connected with the first folding plate 9 and has an

angle a%lta[nf%() 182 With e shest io-haiyettisalidugetionyFhe third folding plate 11 is connected with the
second foldi gpplate 10 and has an angle a3 of 91 -120 with respect to the vertical direction. [0025]

Taking fiygedig|oTiRe ANRING Off ILLGONRIde! ?ﬁ%necﬂ{ﬁh%ﬁaﬁ%,tﬁ?e?e@%?y?meéwgs%_IhﬁetWééJQWé'”9

plate 9 and the vertical diréction is 91 -100 , the angle a2 between the second tolding plate 10 and the

verticalftiieteieins Haied amshtheneeaivglers istisehthe thirangfordimgipiase the aneomt iz
directiogy 5. & 9% 0GREATAKE AUiPIbES? the e g ol N ANSIS RN S RO R ahale at

between the first folding plate 9 and the vertical direction is 95 , the angle a2 between the second
folding tirtatert rbdigettitonestidal direction is 65 , and the angle a3 between the third folding plate 11
and the vertical direction is 95 . [0027] The filter element 12 is mounted within the cartridge 13 with an

elemenkO02tdt The fiketopearetiel Bitsr miamisd: withiaiths vartidgeal§ sofmatigmam aHesirintee 27 at
the botignf Jp %E"%ﬂlfé‘i’%?eﬁ%nﬁ@ Rl iRIeE Ad S RIBVIdRH MR A fRETRYAINR A1 SNSRI

backflow and a flow restricting nozzle 6 for restricting the flow rate. The flow restricting nozzle 6 is

mountebeorirtridssillibdieoihrelgl R7aihprynédted 2athrhehekourlee 24 forpeigedng iack vasaude flow
Meter Gy, e G BRI HIYIABASERRAIAIRINALABS AR MRUGRIY rRARGSIEhYITBE SIS AEMSNt 12
the oil inlet 27 through a bunghole 23. The oil outlet 28 is provided with a pressure flow meter 5.
The evaporating and separating portion is hermetically connected with the filter element 12
through a washer 21 and an O-ring 22. The sealing cover 3 is provided thereon with the bracket
26 which is hermetically connected with the cartridge 13 through a stud 29. The stud 29 has one
end thereof hinged to the cartridge13 and has the other end thereof fixed on the bracket 26 of the
sealing cover 3 through a nut 17, an elastic washer 18 and a flat washer 19. A safety cap 1 is
mounted on the sealing cover 3 through a bolt 24. The heating device 8 is enclosed by the safety

cap 1 and the recess 25. The heating device 8 is an electric heating device.

[0028] Reference is made to Fig. 1, which is a working principle diagram of the oil-water
evaporating and separating filter of the present invention, in which the single-head arrow
indicates a direction along which the engine oil flows and the double-head arrow indicates a

direction along which the water vapor flows.

[0029] The working principle of the oil-water evaporating and separating filter provided by the

present invention is as follows:

[0030] The oil inlet 27 and the oil outlet 28 of the present oil-water evaporating and separating
filter are respectively connected with the engine 16 via a compression resistant hose 15 and a
compression resistant hose 7. When flowing from the compression resistant hose 15 into this
oil-water evaporating and separating filter via the oil inlet 27, engine oil is firstly filtered by the
filter element 12 and impurities are removed therefrom. The filtered engine oil flows into the
chamber defined by the filter element 12 and the evaporating and separating cover via the outlet

of the filter element, flows to the surface of the first folding plate 9 via the outlet of the first
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through a washer 21 and an O-ring 22. The sealing cover 3 is provided thereon with the bracket 26
which is hermetically connected with the cartridge 13 through a stud 29. The stud 29 has one end
thereof hinged to the cartridge13 and has the other end thereof fixed on the bracket 26 of the sealing
cover 3 through a nut 17, an elastic washer 18 and a flat washer 19. A safety cap 1 is mounted on the
sealing cover 3 through a bolt 24. The heating device 8 is enclosed by the safety cap 1 and the recess
25. The heating device 8 is an electric heating device. [0028] Reference is made to Fig. 1, which is a
working principle diagram of the oil-water evaporating and separating filter of the present invention, in

which e anolshsadanpy dudeaienadissionainasnishing ennal TANBATAAG now,

double-head arrow indicates a direction along which the water vapor s. [0029] The working
principld @fatibeoiunacer dviasottzitih dadia s epaicalihgAiltdrepsawic dirsy the fissedeldingyvplatioN.ishes

follows t /o r rating
filter ar%érgegﬁp%fc(z)tllgﬁ}g E%]ln%é%)te Wltﬁiﬁ%lheqr%%ﬁé%%%éhg c%)rt{ren&ﬁreégiém gré% seta\e@?%?é elg%%agaﬁ(fg bif
compresslchnateélémnhh@é@mw%h@m@odﬂngdrSnﬁheIEwngmsxdrﬂ@&ﬂstdmmkse d6fimtes thisiteril-water
evapor e i 'It ryi ojl i Ie fir r nt 12
and m L B e D e
filter elem@ntvﬂﬁcanﬂsmmm@brdﬁﬁ@ m@mﬁapamhr@n@/&mwamretmmtlef tbé th@fﬂt@oél@ndewta,tﬁows to
the surface of the first foldi te 9 VI the outlet o rst .5.foldi rface 9 the row ng the
surtace e B S L e Sl HRE RARICRHE R0,
At the Samnplﬁm'ﬂ)mmmtsntfbbm@ ﬁfheeaﬁpvhe)pswwdlﬁcﬂglubgipmﬂtbﬁland the third folding plate 11 of
the eva[poratlng and separating portion are heated by the electric heating device 8. As the engine oil
flows aldM¥3thd Sorfaces] wittethe pnieririn tepeergineodivistev apapatedngumdos ther higegifidtend s

dISCharﬁﬁgrt%up%gtﬂt uglsu\ﬁ%ég]eand water from the engine oil, thus better protect the engine and

elongate its service life.

[0032] Certainly, the above description is given only as preferred embodiments of the present
invention. It is noted some variation and modifications can further be made by those skilled in the
art without departing from the principle of the invention. Those variation and modifications

should also be considered within the scope of protection of the present invention.



water vapor discharging hole 2, therefore, achieving the separation of the engine oil and water. The
engine oil eventually flows out via the oil outlet 28 and flows back to the engine through the
compression resistant hose 7. The above operation is cycled repeatedly. [0031] Compared with the
prior art, the present oil-water evaporating and separating filter may filter out both impurities and water
from the engine oll, thus better protect the engine and elongate its service life. [0032] Certainly, the
above description is given only as preferred embodiments of the present invention. It is noted some
variation and modifications can further be made by those skilled in the art without departing from the
principle of the invention. Those variation and modifications should also be considered within the
scope aViratestidni aigdd present invention. 6 What is claimed is: 1. An oil-water evaporating and
separating filter, comprising a filter element, a cartridge provided with an oil inlet and an oil outlet, and
an evaporating and separating cover, characterized in that, the evaporating and separating cover

compride$a eeHAGCAPOIARNE AbreRitgtisd dieprampgspsrfdH analensahtihepriadise PrAvidedling
cover i, Aprmesicatl.connarted Yt thenaartridegoiign saaling YNGR SBIRVIAG Wit By aletupror

discharge hole and a recess, the heating device Is disposed within the recess of the sealing cover, the
evapor &t §vanersdpe ith scparionei SoMer reRnpatg carnsaliiedopivT-the fitapARIME Mdnenasitiass a
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vertical direction. 2. The oil-water evaporating and separating filter according to claim 1, characterized
in that, tedirrsofstdivgppratdatayidh angleior Qior-doohaige ledpettda tiesasertiballgirbagofevaceTie

oil-watey; SYAPPr ARG AL SRRALRNNE fHieragaardingdo Gl %\%ﬁ%?ﬁ{ﬁgt%ﬂﬁege%wﬂ% fg{)%n is
comprising a second folding plate connected with the first folding platé and having aim angle of 40 -85
with rediseoetisale venicaledirediiohe filter element and includes a first folding plate provided with a

plurality of outlets and having an angle of 91° -120° with respect to a vertical direction.

2. The oil-water evaporating and separating filter according to claim 1, characterized in that, the

first folding plate has an angle of 91° -100° with respect to the vertical direction.

3. The oil-water evaporating and separating filter according to claim 1, characterized in that,
further comprising a second folding plate connected with the first folding plate and having an

angle of 40° -85° with respect to the vertical direction.

4. The oil-water evaporating and separating filter according to claim 3, characterized in that, the

second folding plate has an angle of 60° -70° with respect to the vertical direction.

5. The oil-water evaporating and separating filter according to claim 3, characterized in that,
further comprising a third folding plate connected with the second folding plate and having an

angle of 91° -120° with respect to the vertical direction.

6. The oil-water evaporating and separating filter according to claim 5, characterized in that, the

third folding plate has an angle of 91° -100° with respect to the vertical direction.

7. The oil-water evaporating and separating filter according to claim 1, characterized in that, a
safety cap is mounted on the sealing cover, and the heating device is enclosed by the safety cap

and the recess.



4. The oil-water evaporating and separating filter according to claim 3, characterized in that, the
second folding plate has an angle of 60 -70 with respect to the vertical direction. 5. The oil-water
evaporating and separating filter according to claim 3, characterized in that, further comprising a third
folding plate connected with the second folding plate and having an angle of 91 -120 with respect to
the vertical direction. 6. The oil-water evaporating and separating filter according to claim 5,
characterized in that, the third folding plate has an angle of 91 -100 with respect to the vertical
direction. 7. The oil-water evaporating and separating filter according to claim 1, characterized in that,
a safety cap is mounted on the sealing cover, and the heating device is enclosed by the safety cap
and the recess. 7 8. The oil-water evaporating and separating filter according to claim 1, characterized
in that, & 'Eheokl vahier forapaetngrigdackikanng pltsvidecpaditiietoiciniat. B. chatoituvatb melgtorating
and se Ing.fi ing t im. 1; char [ In: flow restricting nozzle for restricting
flow ra?eﬁll%l %’Szg\ll?gggﬁ%%qb{??%%?%\% Sep é%%é%%gggp%éﬁg%}ﬁg and separating filter according to
claim 1, characterized in that, a pressure flow meter is provided at the oil outlet. 8

9. The oil-water evaporating and separating filter according to claim 1, characterized in that, a

flow restricting nozzle for restricting flow rate is provided at the oil inlet.

10. The oil-water evaporating and separating filter according to claim 1, characterized in that, a

pressure flow meter is provided at the oil outlet.



