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1 OIL LEAKAGE DETECTOR Technical The present invention relates to
an on leakage detector, in particular for 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
the, risk of fire and/or explos:on. Moreover, if an on leakage in an engine
room discovered late, the ieaked on will cover all surfaces in the engine
room and leave an immense cleaning task for the crew. For these reasons
it is desirabie to detect on leakage as early as possibie. Various oil
eakage detectors are known from the prior art, most cornmerciany
avaihEinie detectors rely either on a gas sensor for detecting the presence
of e.g. carbon diloxide in air or on an optical system, in which light
reflected from oil particles or droplets is Systems relying solely on gas
sensors have beer found to be unreliable in many instance. Whereas
systems relying on optics and lignt for detecting the presence of on have
become popuiari they 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
threshold value by far.. This is believed to be due to the tact that large on
partliCieS or dropiets provide a relativeiy smaii 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. It is therefore an object of preferred
embodiments of the present invention to provide an oil leakage detector,
which solves the above probietins. The invention provides an oil leakage
detactor, comprising: a condult for an airflow therethrough; 
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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
predetermined first threshold value, it will thus be appreciated that the
present detector neitner relies solely on gas detection nor soleiy on optical
detection of light reflection, but rather on a pressure measurement.
Thanks to the provision of a screen and a pressure sensor for detecting
the pressure loss across the screen, drawbacks related to light reflection
are overcome.  Tests have shown that the present invention detects
relatively large as well as reiativeiy small oil particles in a reliable. manner.
A fan is preferably provided for generating the arflow through the conduit.
For a typical vessel application, the fan may be adapted to generate an
airflow of 500-1500 m3 per hour. In one embodiment, the fan provides
approximately 900 m3 per flour. Preferabiy, the oil leakage detector is
dimensioned to dimensioned to be arranged in tne engine room of vessel.
It nay e.g be mounted to a wall, floor or ceiling surface in an engine room
and comprise means for its mouriting at such a location.  Several
detectors may be connected a common control panel. The conduit may in
expensively be formed by a standard vent pipe, wihich is perforated to
allow air to be drawn into the pipe. Preferably" the screen is arranged at a
ciownstream location in the conduit.  The fan may be arranged upstream
or downstream of the screen.  In a preferred embodiment, the fan is
arranged downstream of the screen, For aaditional security, a gas sensor
may be provided for determining the presence of at :east one gas in the
airflow in the conduit. The as sensor may e,g, be for the detection of
hydrocarbon; carbon monoxide and/or carbon dioxide, :n one
embodiment, the as 56050r causes the controi system to output a warning
signai If the conciantration of one of the aforementioned gases exceeds a
predetermined concentration threshold value, in particular if the
concentration ot hydrocarbon ant/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. Likewise., a algnai may
be emitted if  the electrical output of the pressure sensor drops be ow a
c.f.:retie:fern-dried value: corresPonaing to a pressure drop be:ow 80-120
Pa, such as below 100 Pa, 



 3 

0���
���
����
������
&�

�������
�
�
�!��
�����
����������
���
������� ���!����
�
1��

0�����������
1��

0������
�����

�1��

0������
�����������
"�

������
������
�
�!��
���
�����
�
��
�*
�(

���������
�����

��������
���
�
��
�����������

�
����
����
���������� ��
!������
�
��*� ������
�����!���������
���
����
���������������
�

���

����
����!
���"
"������������ "����
�����
� �����
����������������������
��
������
����
�

�����(�������
"�"�!����
��������
(���������������
����
���
�
��
�������������
��������(����������

��
��������������������������
����
"�������������������(�����
��
������
����
��������
��
"�"�

�
�
������ ���������
����
�������*��
����
��������!�����������
���������
����

������*
��!
�

�����
�"�

�����
�
!*���!
������
���
����
���������������
����

�����43304;3�7�����
�����!���

�����������<��������
����
="������
����
�������
�����
� �����
������
��
������
����
���������

�*��
�493�7�����������
����
�(�����������������
!���
�"������
����
�������
�����
� ����(�

����
��
������
����
����������*��
�4;3�7�����(�����������������
!���
������������
��������
�

���

����������
�"�������������
�(����������
!���
�������
����
��������
����
�������
��������433�

7�"�

���
������
� ����
�����
�
��
�*
�(

���������
�����

��������
���
�
��
������������
����
�

!� �*
��
�
�!��
�����
!*���!
��������(�������
��
������������������ ��
!���
������
�����

!���������
���
����
��������
����!
���"
"������������ ������(�
�
�����
���������� ��
!����

��������
����������������
������
���/��

0���
�(�������������������
���
����
������
&�

����������������
�
�
�!��
�����
����������
1�

�����

0����
�����������������
���
����
������
&�

������
�������
�
�
�!��
�����
�������
�
��������

��
�
�
�!��
���
����������!
"�


�
��
�������
�
�
�!��
�����
�������
�
�������
�
��*� ��!���
���������
���������
�
�
�!��
��

���
�������
�
�"�>
��
�����
�����
� ���(���
����
������
&�

�������
��
��������
�������
�
��

��
������������
���
�(�����������������������
������������
����
"�>�(
�
��������
���
����
�

�����
&�

�����
��
��������
�������
�
��������!
���!
��������������
���������
����

�����

�����
��* ������!�����������
������������!���������
����������!���������
����
"�

)���
&�!��
������
����
���������!��
������423�7�����!��
������:�!����
���
�����������
�

�
�
������������
�
�����������"������
�
��
��
!*���!
���������
����
���������!��
������:33�

7�����2093�!����
����
�����������
��
�
������������
�
�����������"�

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.
Jr Order to determine. the differeoce betv)feen a dogged screen and the
presence of an ieakage, tne contro system is preterahly adapted to
monitor the pressure ioss across tne screen over time, i.e. continuouskt. A
reative.:y sudden aod s'ignificaot increase of ;)reSSUre :OSS ,,,vithin, e.g,
minutes or a few hours, indk:atleS the presence of on in the air drawn
tnrough the conduit and thus an c.): eakage.. in cootrast, a siow inCrease
of preSSure 0:3::3 0'./t.:r e,g, F,evera; days to a Dressure ioss above a
certa.in Hrnit, indicates that .the screen flaS become dogged. Io one
embodimeot, the pressure 0::35 across the .screeo is 100-1.70 Pa under
oormai conditions (ry.) oil ieakage), In the case of a reia8very suc;den
incre,E;se of pressure. ioss to above 180 Pa, an on leakage warrring
sigoa is emitted. In the case of a relathely SO41.1 increase of pressure
0.S.F. to above 170 Pa, a ,warning signa: is: emitted to iod'icate that the
screen is clogged. A tan .raih.ire warrliog is emitted in the case of a
pressure ;D.S.,S &-_,..S.:3 than 100 Pa. Aiternativeiy, T:ne difference i.);
:?.tween a dogged screen and the presence of an oil leakage May De
deterrMheC: .ri enibodirneots, in which the .Ser:SOr arlri COrltrei system
are adapted to monitor the pressure :055 over tirne, Le. COht:hLiOUS:y,
arlri '0.Mere:n the cord:rd system :s configured to output at least one of', --
the warrliog signa: 'if the pressure ioss exceeds .S:aid firSt predetermined
threshcdd vakJe; and -- an error signal if the pressure :os:s exceeds a
sec:ond predetermined thresnold (:'.ve for a predeterntioed period of time.
The second :,-.8edetermined thresho:d level is preferab,:y smaller than
the first predetermined threshold leve:, Hence, a relatively iow :,-.ffessure
drop exceecring the second .threshold :eve: does oot produce tne
,warning sigoa indicative of an ofl ieakage, However, if the i)reSSUre drop
exceeds the second tnreshokl level for some time, tnis: indicates: that the
.SCreerl iS :legged hy contamination other tnao contanm-wtioo deriving
trOM: arl 0:i heakage. :-or example; a p8.?.ssure. loss or more thar: 150
Pa in more than 2 Minute:3 reSUitS in the generation of the error signa:,
In pref,.z.,..rred embocilments, a pressure loss of' rnore than 200 Pa in
5-80 rnInutes, results In T:ne generation of the EirrOr S";grlai, 
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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
being made from e.g. a Wire rpeso. For r&iable on pargcie detection, the
centre distance 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
distance of approximately 73 iihn has been aPPlied, The diameter of the
meshes of the screen may be. in aleb-50 ;jinn SUCh aiSZia approximateiy
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
on ieakage detector may be arranged in the engine room for efficient and
reiiabe on detection. ft wit he appreciated that the invention further
:rm.:ides a method of de.tecting PH leakage, in particular in ambient: air of
an engine nooni of a VeSSei, comprising tne steps srh   pro,"idihg an
airflow therethrounh itriOncia a conduit, there being provided a SiCreEin
tat conduit., file screen heiho meshed to at ;east ijartiagy prevent: on
particles or droplets from passing tnerethrough; deb.t.tigriining a
preSSaria :055 across the screen;   outputting a warning signal it the
pressure ioss exceeds a first predetermined .threshold vaitte. The step of
determining the pressure ions acroSis the screen may comprise a
contiguous mai-di:0ring of the presstirethe step ot outputting tinE warning
sicoai may comprise at least: one ott   outputting said warning Sigriai it the
pressure loss exceeds said first predetermined threshold vaitiei, and 
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output:dog an error sionai if the pressure is,,s exceeds a See:Ca-id
precletienTiined thneshofd ieVei for a predetermned 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
Pe:tier:tor according to tine present invention; 2 is an in:_istration of a
screen Of the 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 accordlng to tile present El draVv*.inaS The on :eakage
detector Illustrated in Fig. 1 cornprises a perforated conduit 102. At a
downstream end of the conduIt 102 there is provided a fan 104 .for
generating an airflow tbrondo the conduit. 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
ppstre:Eml of the 4dr; 104; but yet at a downstream iobabon in the conduit
102. A pressure sensor is provided for detern-aning the pressure. :oss
across the .screen 108, and a gaS SePSOF 112 is 0ot:ion:Day included in
the vicinity of the screen 108. The pressure sensor 110, ;ran 104 and
c.44as sensor 112 are connected to a COPtrd system 114 including a
disiplay panel :1.15 with earning lamps for emitting warning signals aS
descriiDe0 in the above summary DT the invention.. it wIn tIear.)Predated
tnat the bpptroi system 114 may be connected to a onrahty SePSOFS
anP101 'CO Other SUrVeiiianCe eqP:PMent, I he screen 108 of tne oii
leakage detector ;5; shovvit; in more debEw2, A front Of the screen
includes an on drop:et fflter 118 In the form of a Wfre mesh (cf. Flo. 3).
The on drop:et fliter 118 is suPiported by a support .structure 120. ;he
Support structure 120 should be open out ',/e.:: Stanie, For ex:Emipk?.:"
the support structure may ndude a honeycornP structure of e.o. aiurniniuni
Or s:ificonized paoet. A further support 122 is ;Jr:Added at the bad< 01
the support structure; such as e..q. a coarse wire mesh ot steei. 
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3 locuoes a sketch of the wire mesh 118, The centre distance between
neighOoorino openiiongs ig del.:Cited C/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
the screen is denoted T and may be, in the range of 5-50 ;Jai, .such as
10-30 pm, such as approximateiy 20 prn. The size. Of tne meshes is
cienotec: NI, In the embodiment sflown the diameter 1 of the meshes of
the screen is approylniat&y 20 prim the centre distance C./Cs
approximately 73 anti the size or the meshesappro.ximateiy 53 urn,  6
FIGS. 4-6 iis.i.F.trate a second embodiment of an oii :eakage. detector
according to tne present invention. As: shown in the Cro:SS-SetaiOn&
view of Fig. 6, the detector comprises 3 E:onertOlatetli COnCitnt 202 with
an end :mar-ober 124 at ii:S net end, tile erid member behn0 spaced from
an end of the conduit 202 to provide a ;aterai isnet opening to the conduit.
The end member 124 .MFMS 3 corie-like member 126 for guiding 3 now
of air into the concisfit 202. me. conduit 202 acconlmociates 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
ciantivai efectronics receiving eiectrica: output signais of the pressure
sensor 110 and gas SehSOF 1.12 and ;.possib:y Other COM:r0
equipment. Likewise; 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; 
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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
system being further configured to output an error signal if the pressure
loss exceeds a second predetermined threshold level, which is lower than
said first predetermined threshold level; characterised in that  the control
system is configured to output the error signal only if the pressure loss
exceeds the second predetermined threshold level for a predetermined
period of time.  2. An oil leakage 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. 
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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 oil
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
detecting oil leakage, 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 by continuously monitoring the pressure loss;
outputting a warning signal if the pressure loss exceeds a first
predetermined threshold value; and  outputting an error signal if the
pressure loss exceeds a second predetermined threshold level, which is
lower than said first predetermined threshold level, only if the pressure
loss exceeds the second level for a predetermined period of time. 


