1 OIL LEAKAGE DETECTOR Technical The present invention relates to
an on leakage detector, in particular fOf detecting the presence of fuel,
diesel r hydralic oil in engine room of a vessel. The invention also relates
to a vessei including such an oil leakage detector. ieaking out of e.q. a
high pressure conduit for the supply of fuel in a vessel is hazardous due to

OIL tiekrsk offirecand/or explos:on. Moreover, if an on leakage in an engine
room discovered late, the ieaked on will cover all surfaces in the engine

Tec roiom and leave an immense cleaning task for the crew. For these reasons

abie to detect on leakage as early as possibie. Various oil

eakage detectors are known from the prior art, most cornmerciany

The puaibiziniec-detectorsdely either enagassensonio-detecting-the-presence
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reflected from oll particles or droplets is Systems relying solely on gas
re'at§§ﬁ%8r¥q?§€/'értfé*é‘f”?&ft‘l'ﬁht(?rbg"dﬁ?éﬁﬁﬁlgeﬁ?ﬁ?ény instance. Whereas
systems relying on optics and lignt for detecting the presence of on have
Baciaesorme PepuUthey suffer :frofti the drawback that they react too siowiy
in case an oh ieakiage produces relatively large droplets of oil, as they do
not emit a warming signal until the density of on exceeds the acceptable
Oll lsprEshotd Yatue By'far. PTHIR'S BelidVetPid Besdae o thestdetanat 14t deerardous
due partiiGieS @rfideapietsrprovidea. retativedy, sSfraiidiefleétion ipemumitweighininis
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mmyRioht, Accordindly, there s a-negd for an.ailieakade Sgleclorhicn S  cayage
reliable. an8 which emits the appropriate warning signal even in fie Case
as eyt YatyeGit Particles or droplets. It is therefore an object of preferred
embodiments of the present invention to provide an oil leakage detector,
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or on an optical system, in which light reflected from oil particles or droplets is detected.

Systems relying solely on gas sensors have been found to be unreliable in many instances.
Whereas systems relying on optics and light for detecting the presence of oil have become
popular, they suffer from the drawback that they react too slowly in case an oil leakage
produces relatively large droplets of oil, as they do not emit a warning signal until the density
of oil exceeds the acceptable threshold value by far. This is believed to be due to the fact that
large oil particles or droplets provide a relatively small reflection per unit weight in
comparison to smaller particles, which provide a higher reflection per unit weight.
Accordingly, there is a need for an oil leakage detector which is reliable, and which emits the

appropriate warning signal even in the case of large oil particles or droplets.

Summary of the invention

It is therefore an object of preferred embodiments of the present invention to provide an oil

leakage detector, which solves the above problems.

The invention provides an oil leakage detector, comprising:

- a conduit for an airflow therethrough;

- a screen in the conduit, the screen being meshed to at least partially prevent oil particles or
droplets from passing therethrough;

- a sensor for determining a pressure loss across the screen;



a screen in the conduit, the screen being meshed to at least partiadiy
prevent oil particles or droplets from passing passing therethrough; a
sensor for determining a pressure loss across the screen 2 a control
system operatively connected to the sensor, the control system being
configured to output a warning signal if the pressure lose exceeds a
- a cpredetsrninedbfirstithresholdatalue; thwikikus becappreciated thatitheconfigured
to olRfEREN, detectorneither selies salely.op.gasdetertionersQlely-omRical vaue.
detection of light reflection, but rather on a pressure measurement.
Thanks to the provision of a screen and a pressure sensor for detecting
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A fan |Sé)referablé)é$rowde for %ﬁneratmg the arflow through the conduit.
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presgifloweof 50021500 M3thennoire iF orid emisodingentnthk FanPrbiedes a reliable
manapproximately 900 m3 per flour. Preferabiy, the oil leakage detector is
dimensioned to dimensioned to be arranged in the engine room of vessel.
It nay e.g be mounted to a wall, floor or ceiling surface in an engine room
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ciownstream location in the conduit.” The fan may be arranged upstream
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may be provided for determining the presence of at :east one gas in the
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a préfeedeiermninesh coneeniralienthiesbolthvakiesdm paticularithe
concentration ot hydrocarbon ant/or carbon monoxide exceeds a carbon
monoxide concentration threshold value. In order to provide a warning if
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c.sf.:retle:?ern- |eJnva?ue: correslgona?ng to a pressure arop e:ow%%-

aforquée’rgﬂ'mgtég%mwﬁg%?redetermined concentration threshold value, in particular if

the concentration of hydrocarbon and/or carbon monoxide exceeds a carbon monoxide

concentration threshold value.

In order to provide a warning if there is an error in electrical parts of the control system,
sensors or power supply, a signal may be emitted e.g. if the gas sensor output current drops
below a predetermined value, such as below 4 mA. Likewise, a signal may be emitted if the
electrical output of the pressure sensor drops below a predetermined value, corresponding

e.g. to a pressure drop below 80-120 Pa, such as below 100 Pa.

For convenient control, the control system may be connected to the gas sensor. In a
preferred embodiment, the control system is configured to emit an error signal and/or a

warning signal in one or more of the following events:



For convenient control, the control system may, be connected to the gas
sensor. In a preferred embodiment, the control system is configured to
emit an error signal and/or a warning signal in one or more of the following
events; 3 the pressure OSS exceeds a predetermined threshold vakie
due to oily atmosphere’, fan faiiure; dogged screen; gas sensor failure.

- thapletdler to determinea the diftereaece bety)feen adoggecscreemandHie;

- rarPigReOCe of an ieakage, tne contro system is preterahly adapted to
monitor the pressure i0ss across tne screen over time, i.e. continuouskt. A

"€ OPgarf]\fér%/esudden aod s'ignificaot increase of ;)reSSUre :0SS ,,,vithin, e.g,
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tnrough the conduit and thus an c.): eakage.. in cootrast, a siow inCrease
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certa.in Hrnit, |nd|cates that .the screen flaS become dogged. Io one
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condipie Riere: 'ﬁaﬂﬁaeg%brﬁ“r‘&f‘%ﬁgf&ﬁf 8 E%?]%?!Yesd“if}%h‘trb%’?%ﬁelé’é@{ %SﬁEFSf Oss to
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he second :,-.8edetermined thresho:d IeveI is preferab,:y smaller than
the first predetermlned threshold leve:, Hence, a relatively iow :,-.ffessure
drop exceecring the second .threshold -eve: does oot produce tne
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- an error signal if the pressure loss exceeds a second predetermined threshold level for a

predetermined period of time.

The second predetermined threshold level is preferably smaller than the first predetermined
threshold level. Hence, a relatively low pressure drop exceeding the second threshold level
does not produce the warning signal indicative of an oil leakage. However, if the pressure
drop exceeds the second threshold level for some time, this indicates that the screen is

clogged by contamination other than contamination deriving from an oil leakage.

For example, a pressure loss of more than 150 Pa in more than 2 minutes results in the
generation of the error signal. In preferred embodiments, a pressure loss of more than 200

Pa in 5-80 minutes, results in the generation of the error signal.



4 In a preferred embodiment, a warning signal indicative of ar oh leakage
is provided as a pressure loss of 225 Pa, Preferred EMOOnialeatiii: of the
invention also provide a fan error signal, it the Pressure loss across the
screen is below a third threshold vaftie, e.g. 80-120 Pa, such as 10(3 Pa,
the screen rnay form a p;dradt:y of open'ings for the airflow, the, screen

In a peingrmade framery, a WhrernpesoaFat ikiakle Ompargeieadeteciionidtheat a

presSERIIgdistance-het:ye:en ntfighbouring openings (eggai to the Ceatre
distance between neighoogring 1..gires) may be in the range of

10-100SUCin a.sgm, such as 40-80 win, in one embod'int;ent, a centre
Prefelistance of approxintately 7atiimeascbeereaPPlicd; oT ved dianfeter pfetisgre loss

acrofeesbesretihe isereen may beeinaleld:oo ;jinn SUCHh S Ziacapproxinately
20 gm, The present invent:on also provides a VeSSE:: COrT4inailTh-niiii
an Einggie morn anti an oh tz-tal<age detector as disciosed herein. The
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airflow therethrounh itriOncia a conduit, there being prowded a SiCreEin

distaCBRAE fiRescheln HBiRB heshagRi-at /854t fartiagy s aiTE R of the screen
may garticles orrdiroplétssfrom passing tie?ethrougishdelnbrigriiniatgea 20 um.
preSSaria :055 across the screen; outputting a warning signal it the
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pressure loss exceeds said first predetermined threshold vaitiei, and

It will be appreciated that the invention further provides a method of detecting oil leakage, in
particular in ambient air of an engine room of a vessel, comprising the steps of:

- providing an airflow therethrough through a conduit, there being provided a screen in the
conduit, the screen being meshed to at least partially prevent oil particles or droplets from
passing therethrough;

- determining a pressure loss across the screen;

- outputting a warning signal if the pressure loss exceeds a first predetermined threshold

value.

The step of determining the pressure loss across the screen may comprise a continuous
monitoring of the pressure loss, and the step of outputting the warning signal may comprise
at least one of:

- outputting said warning signal if the pressure loss exceeds said first predetermined
threshold value; and

- outputting an error signal if the pressure loss exceeds a second predetermined threshold

level for a predetermined period of time.

Brief description of the drawings

Embodiments of the present invention will now be described with reference to the

accompanying drawings, in which:



output:dog an error sionai if the pressure is,,s exceeds a See:Ca-id
precletienTiined thneshofd ieVei for agredetermned period of time, Brief
CieSCrintiOr of tile drawinus Embodlilients or' the present invention wih
now be descriged with reference to the accompanying drawings, in
-t,,mich: 5 Is an iaustsat.ion of a first embodiMent of an oi: ieakage
Fig. Pestieritosacaonding tostirenpresentinventionie2dsqanimnecistratiosnrof@ to the
oresSGFeeRQfthe OH leakage. detector of Hg. 1; Hg. 3 Is a sketch of a wire
mesh of the screen of FIGS. 4-6 iliustrate a second embodiment of an ol:
:eakage. detector according to tile present El draVv*.inaS The on :eakage
Fig. désestarudluistieined nsFigerL donprises e predoted eorduit 102. At a
downstream end of the condult 102 there is provided a fan 104 .for
rig. 9508731iNg,aN Airflowbrpngde the condyit. As,illustrated Py arrows 105,
the tan draws air from the .surrounding atmospnere, e,g. the 4E:Alpine
room of a vessel; through the condua."A screen 108 is prov;ped
FIGHpstréiErbof theedadrs 20ddut yet et @ doviatstreaneiebabendr dhe condeitresent
inved@2, A pressure sensor is provided for detern-aning the pressure. :0Ss
across the .screen 108, and a gaS SePSOF 112 is Oot:ion:Day included in
the vicinity of the screen 108. The pressure sensor 110, ;ran 104 and
Detags i afat JAtected to a COPtrd system 114 including a
disiplay panel :1.15 with earning lamps for emitting warning signals aS

The Qﬁwﬂ%%M%rahwawmﬁgy PIothe invention. dwin tiear) Predated
tnat the b ct)roh?ygtem_g}ézntwa be con{lﬁcéegl ft(% a (%tht SePSOFS
nt
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throygaKkage detettdr; BushalRAt inamere depEine fam e OF the Screrpurrounding

atmadnghudescan aredrametriilier dl8Jesthe foronof en¥\sedmiesh {cfedra.dB)is provided

upstidagh it dropsgtifiten 11 8ds suPiparieddavasunpert -EHEU&SHH%@—@@z_ Mepressure
Support s&r c[tur(% JEZO shoulﬂ1 be open olut “le.: St%@e, For efggmlip ?."

Sensgr Is provi or determining the,pressure |0ss acros € Scree ,.a ad gas .sensor
the suppor‘?.s ructure may 1 .u.d% a oneycornﬁ’sstructure of €.0. alurniniuni

112 prgifieshized peaoet Rufthersappsre122s! Ut Adeeacat thessag 610, fan 104

and the stipport stracturensachl as € coptacoprsenwite meshiog steéaplay panel 116 with

warning lamps for emitting warning signals as described in the above summary of the
invention. It will be appreciated that the control system 114 may be connected to a plurality

of oil leakage sensors and/or to other surveillance equipment.

The screen 108 of the oil leakage detector is shown in more detail in Fig. 2. A front of the
screen includes an oil droplet filter 118 in the form of a wire mesh (cf. Fig. 3). The oil droplet
filter 118 is supported by a support structure 120. The support structure 120 should be open
but yet stable. For example, the support structure may include a honeycomb structure of e.g.
aluminium or siliconized paper. A further support 122 is provided at the back of the support

structure, such as e.g. a coarse wire mesh of steel.

Fig. 3 includes a sketch of the wire mesh 118. The centre distance between neighbouring
openings is denoted C/C and may be in the range of 10-100 pm, such as 30-80 pm, such

as 40-80 pym, such as approximately 70 pym. In one embodiment, a centre distance of
approximately 73 pm has been applied. The diameter of the meshes of the screen is denoted
T and may be in the range of 5-50 ym, such as 10-30 um, such as approximately 20 um. The
size of the meshes is denoted M. In the embodiment shown, the diameter T of the

meshes of the screen is approximately 20 uym, the centre distance C/C is approximately 73

pMm, and the size of the meshes M is approximately 53 ym.



3 locuoes a sketch of the wire mesh 118, The centre distance between

neighOoorino openiiongs ig del.:Cited 6C/C: and rnay be In 4:he range of

10-100 prn" such a:3 30-80 ;aa-i, such'as $0-80 urn, SPCh aS

apprOxiMate:y 70 urn, :n one embodiment, a centre distance of

aPprOXiMately 13 pm has been appiied. Ine diameter of the meshes of
FIGShe-screends: denwoted Erancimayithe, dn thedange 0fBbOr ;daiorsuugh@she present
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1ccietn(c)jtec:é\ll_t Iznoghe_t%mbodignent flow%h(ta _(tjia_meter (gf the crjnesh sog _
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spacgppreXimatsly 73 amGHe §i28 DFtRECHES ReSEHPIG Kinvarsiy S 30ufis, cgnduit. The
end Fl&sSed-Biisdimtratecasecont:embodimentafi@ngoii fleakager detectoronduit
202 .W&Qfﬁ#ﬂ. iEOéH%T]aQEC?iﬁHB&AY&né@Qe M%@M&Ltrgfg%&&n 31%%&%?&%90{2%& _ % ﬁ 2, and
view of Fig. 6, the detector comprises 3 E:gner etli itn [
ron R Gk EEFTEA 1S o B I FEef Bni SPACB TS24
may g \&rd-off tive TOFIIH2 0250 hite Videt dcate s 1S nst G Feting ter e conauier 110
and dhesensbmernber 1h24siMf-MS:8 corielike: memher it26ifor guiding Sanewemitters
may YAl dRtRthe sancisfit 204, 4nes gonduit 202 acconimociates F.creen 108:
pressure sem.c.or 110, gas sensor 112; and fan 104 at the downstream
end: i.e. Qui:kat end: of the conduit 202. The end merriner 124 may house
Fig. giamtivairefetaprenics réceiving ciettrican cu iR YighaRof thedpiessing of the
condsenswr, EHQ and gascsehSORkdedi2 and sipassibsy-0thenh @Mp8ream, i.e. inlet
end,‘?ﬂtﬂmgﬂéukilﬁ%‘é’.ise; warning F.icina ;argitters may be indocied in the end
member 124, Fic, 4 nows; a perspective illustration F.een .frorg the
ciosivristrearsm he, outiet end, of the conduit 202, and Fic,, 5 F,h(s..vva a
r)erspective illustration seen from the apFmrearci, i.e. Het end, of the
condun: 202. 7 CLAIMS 1. An oil leakage detector, comprising: a conduit
for an airflow therethrough; a screen in the conduit, the screen being
meshed to at least partially prevent oil particles or droplets from passing
therethrough;



a sensor for determining a pressure loss across the screen; a control
system operatively connected to the sensor, the control system being
configured to output a warning signal if the pressure loss exceeds a
predetermined threshold value; wherein the sensor and the control system
are arranged to continuously monitor said pressure loss, the control
CLAStem being further configured to output an error signal if the pressure
loss exceeds a second predetermined threshold level, which is lower than
1 Aﬁ%ﬁjlmﬁtﬁrea%%% (r)rrnned threshold level; characterised in that the control

tem IS°con dctoomtg)u%pu? the error signal only if the pressure loss
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pressanrtiossystenisacaatigl reddetamit ad treshsid alendiichsaitbwarthag said first
predet@haliaome-ensnors, ef the following events: the pressure loss exceeds a
charQE?é{iEEerﬂiﬂ‘?ﬁ threshold value due to oily atmosphere; fan failure;
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2. AI;I'QQ Ilamcage detector according to claim 1, further comprising a fan for providing said

airflow through the conduit.

3. An oil leakage detector according to claim 1, wherein the screen is arranged at a
downstream location in the conduit.

4. An oil leakage detector according to claim 1, further comprising a gas sensor for
determining the presence of at least one gas in the airflow in the conduit.

5. An oil leakage detector according to claim 4, wherein the control system is connected to
the gas sensor.

6. An oil leakage detector according to claim 5, wherein the control system is configured to
emit an error signal and/or said warning signal in one or more of the following events:

- the pressure loss exceeds a predetermined threshold value due to oily atmosphere;

- fan failure;

- clogged screen;

- gas sensor failure.

7. An oil leakage detector according to claim 1, wherein the screen forms a plurality of
openings for the airflow, and wherein the centre distance between neighbouring openings is
10 - 100 pm.

8. An oil leakage detector according to claim 1, wherein the screen is essentially made from
meshes with a diameter of 5 - 50 pym.

9. An oil leakage detector according to claim 2, wherein the fan is arranged at a downstream
location in the conduit.



8. An oil leakage detector according to claim 1, wherein the screen is
essentially made from meshes with a diameter of 5 - 50 pm. 9. An oll
leakage detector according to claim 2, wherein the fan is arranged at a
downstream location in the conduit. 8 10. A vessel comprising an engine
room and an oil leakage detector according to claim 1. 11. A method of
10. Aleteeting oipteakage cagmprsingdhe siepisiafkapeoiatiatp anacadiiovg to claim 1.
therethrough through a conduit, there being provided a screen in the
11. A&d0Rd t?fgdgﬁ?%té?g t?éi??@lfﬁgghm'éﬂ%é%‘f BER™AY prevent oil particles
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passidRréta@ @uyarning signal if the pressure loss exceeds a first
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