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Description

[0001] Theinventionrelates to a leakage detection de-
vice for a double walled fluid pipe having a drainage jack-
et surrounding a high pressure pipe, particularly for in-
ternal combustion engines, comprising at least one fluid
inlet duct for connection to the drainage jacket of the fluid
pipe, at least one fluid outlet duct for connection to a
leakage conduit, and at least one valve device for control
of the flow of leakage fluid through the fluid outlet, the
valve device having a spring loaded valve body which
can be shifted against a reset force of a reset spring by
the pressure of the drainage fluid entering the fluid inlet
duct, wherein a first position of the valve body corre-
sponds to a minimal leakage amount and a second po-
sition corresponds to maximal leakage amount of the
high pressure pipe.

[0002] Due to legal requirements high pressure fuel
pipes in marine engines must be of a double-walled de-
sign. The inner pipe has a thick wall and carries the high
pressure fuel from the fuel pump(s) to the injector(s). This
thick wall pipe must be fully enclosed in an outer jacket
over the whole length of the pipe. Such pipes are called
double-walled pipes.

[0003] The purpose of the outer jacket is twofold:

- In case of a burst of the inner high pressure pipe the
outer jacket will contain the excess fuel and prevent
fire;

- Incase of a smaller crack or damaged sealing of the
high pressure pipe the volume between the inner
and the outer pipes will be filled up with fuel, allowing
aleakage detection device to trigger an alarm before
a more severe damage of the high pressure pipe
occurs.

[0004] All engines meant for marine applications must
have a device for detecting the possible leakage of the
high pressure fuel lines.

[0005] The document EP 2 297 448 B1 describes a
fuel injection system for a piston engine wherein the sup-
ply pipes are provided with double walls, wherein aninner
flow space of the supply pipe is for high pressure fuel
and an outer flow space acts as a collecting channel for
possibly leaking fuel. A leak detector with a control cham-
ber for detecting a fuel leak is connected to the collecting
channel. The control chamber is provided with an orifice
through which fuel leakage occurring in normal operating
conditions can be removed from the control chamber. In
the upper part of the control chamber a leakage outlet is
arranged through which excess fuel can be drained. Fur-
ther the control chamber is provided with a fuel level de-
tection means for detecting excess leakages. The func-
tion of the control chamber is dependent on the mounting
orientation. The volume and design of the control cham-
ber are assigned by the allowed leakage amount. There-
fore relative installation space has to be available.
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[0006] The publication WO 2009/003717 A1 discloses
a fuel system for a combustion engine having a local
leakage detection device for a double wall tubing. The
pressure based local leakage detection senses piston
movement by visual or sensor. The device comprises a
check valve being arranged in a leakage passage and
opening a fluid passage into a leakage conduit which is
fluidly connected to a leakage fluid collecting container.
The fluid collecting container is provided with a sensor
for detecting a fluid in the container and for issuing a
corresponding signal. The detection device described in
WO 2009/003717 A1 doesn’t consider any allowed leak-
age.

[0007] Another example is given in the publication WO
2005/038232 A1.

[0008] Itis the object of the invention to provide a leak-
age detection device which can be used for different com-
bustion engines and which requires only little available
space, not requires special installation position and can
be used as local leakage detection device as well.
[0009] According to the present invention this is
achieved with a leakage detection device as described
above where the valve body comprises at least one throt-
tle passage for flow connection of the fluid inlet duct and
the fluid outlet duct, wherein in each shifting position of
the valve body the throttle passage is flow connected to
the fluid inlet duct and to the fluid outlet duct. This allows
for an efficient leakage detection: In normal engine op-
eration small leakage amounts can flow through the throt-
tle passage without triggering an alarm wherein in case
of a more severe leakage the leaking fuel cannot be dis-
charged through the throttle passage, the pressure
above the valve body rises and causes it to move to a
second end position to cope with the higher leakage
amount.

[0010] The leakage detection device comprises at
least one position detection sensor, wherein at least the
second position of the valve body is detected by the po-
sition detection sensor. The position detection sensor
can be designed as a proximity sensor, for example a
Hall-sensor, or a contact sensor. No pressure sensors
or level detection means are necessary to detect above-
mentioned movement of the valve body and trigger a
leakage alarm.

[0011] According to a simple and small embodiment
of the invention the valve body is a control piston which
is slidably mounted in a control cylinder, wherein at least
one outlet orifice of the fluid outlet duct is arranged in the
cylinder barrel of the control cylinder. In a variant of the
invention the control piston comprises atleast one control
edge sliding across the outlet orifice while the control
piston travels from one shifting position to another shifting
position.

[0012] The throttle passage may extend between afirst
face side and a second face side of the control piston,
wherein the first face side is facing the fluid inlet duct,
and wherein preferably the second face side is facing the
reset spring. Therefore the first face side and the second
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face side of the control piston are flow connected by the
throttle passage. Preferably the control piston comprises
a slot being formed in the barrel surface of the control
piston between the control edge and the second face
side of the control piston. The control piston comprises
a groove being formed in the barrel face of the control
piston below the control edge. The slot and the groove
establishes flow connection between the second face
side of the control piston and the outlet orifice.

[0013] In the following the invention is described by
way of example with reference to the attached drawings
in which:

Fig. 1  shows schematically a leakage detection de-
vice according to the invention with a valve body
in a first end position;

Fig. 2 the leakage detection device of Fig. 1 with the
valve body being in an intermediate position;

Fig. 3  the leakage detection device of Fig. 1 with the
valve body being in a second end position;

Fig. 4 the valve body in a plan view;

Fig. 5 the valve body in a side view; and

Fig. 6 the valve body in a sectional view according to
line VI - VI in Fig. 5.

[0014] Fig. 1 shows schematically a double walled fluid

pipe 1, e.g. a fuel pipe of a marine engine, with a high
pressure pipe 2 and a drainage jacket 3 surrounding the
high pressure pipe 2. A leakage detection device 4 is
attached to the drainage jacket 3 via a fluid inlet duct 5.
Further the leakage detection device 4 is connected to a
leakage conduit (not shown) via a fluid outlet duct 6.
[0015] The leakage detection device 4 comprises a
valve device 7 for control of the flow of leakage fluid
through the fluid outlet duct 6. The valve device 7 includes
a spring loaded valve body 8 which can be shifted against
a reset force of a reset spring 9 by the pressure of the
drainage fluid entering the fluid inlet duct 5.

[0016] In the embodiment of the invention shown in
Fig. 1 to Fig. 3 the valve body 8 is configured as a control
piston 11, which is mounted slidably in a control cylinder
12. The control piston is shown in detail in Fig. 4 to Fig.
6. The cylinder barrel 13 of the control cylinder 12 com-
prises an outlet orifice 6a leading to the fluid outlet duct
6. The control piston 11 comprises a control edge 14
which is arranged in the barrel surface 15 of the control
piston 11 in such a way that it is sliding across the outlet
orifice 6a while the control piston 11 travels from one
shifting position to another shifting position.

[0017] The valve body 8 comprises a throttle passage
10 for flow connection of the fluid inlet duct 5 and the fluid
outlet duct 6. The throttle passage 10 extends between
a first face side 11a (see Fig. 4) and a second face side
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11b of the control piston 11, wherein the first face side
11a is facing the fluid inlet duct 5 and the second face
side 11b is facing the reset spring 9, which is arranged
in a spring chamber 17 of the control cylinder 12. The
throttle passage 10 is located in/parallel to the longitudi-
nal axis of the control piston 11 (see Fig. 5) in the em-
bodiment shown in the figures. Of course, other variants
with inclined throttle passage or multiple passages or
combinations of inclined and straight passages are pos-
sible.

[0018] Further the control piston 8 comprises a slot 18
being formed in the barrel surface 15 of the control piston
11 between the control edge 14 and the second face side
11b of the control piston and a groove 18a being formed
in the barrel surface 15 of the control piston 11 below the
control edge 14. The slot 18 and the groove 18a are ad-
jacent to the control edge 14. The top edge of the groove
18a has to be the same as the lower edge of the control
edge 14. The flow cross section areas of the slot 18 and
the groove 18a have to be bigger than the cross section
of the throttle passage 10. The height h1 of the outlet
orifice 6a has to be bigger than the high h2 of the control
edge 14. The slot 18 basically runs parallel to a longitu-
dinal axis of the piston 11 (in the embodiment shown also
parallel to the throttle passage 10). The groove 18a runs
in a plane perpendicular to the longitudinal axis of the
piston 11 around the circumference/barrel surface 15 of
the control piston 11.

[0019] The throttle passage 10 and the groove 18 en-
able minimal fluid flow between the fluid inlet duct 5 and
the fluid outlet duct 6 in each position of the control piston
11 other than the second end position shown in Fig. 3.
A first end position of the valve body 8 (shown in Fig. 1)
corresponds to a minimal leakage amount and a second
end position (shown in Fig. 3) corresponds to maximal
leakage amount of the high pressure pipe 2.

[0020] Inthe region of the second end position (i.e. the
lower dead point shown in the Figs. 3) of the valve body
8 the leakage detection device 4 comprises a position
detection sensor 19 which may be configured as prox-
imity sensor, e.g. hall-sensor, or as a simple contact sen-
sor.

[0021] The flow of leakage fluid is indicated by arrows
20. Leakage fluid is indicated as dashed areas.

[0022] Low amounts of leakage are allowed and can
be drained through the throttle passage 10 and the fluid
outlet duct 6 without any movement of the valve body 11,
as shown in Fig. 1.

[0023] If leakage amount captured by the drainage
jacket 3 comes to an extent, the throttle passage 10 can-
not cope with, the pressure in the drainage jacket 3 and
the fluid inlet duct 5 will increase until the control piston
11 starts moving - in the Figs. - downwardly against the
retain spring’s 9resistance until the control edge 14 pass-
es the outlet orifice 6a. This position is shown in Fig. 2.
A first part 20a of the fluid inside the control cylinder 12
is drained from the fluid inlet duct 5 directly to the outlet
orifice 6a, passing an upper region 16 of the control edge
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14. A second part 20b of the fluid inside the control cyl-
inder 12 flows from the fluid inlet duct 5 through the throt-
tle passage 10 into the spring chamber 17, and is drained
via the groove 18a and the slot 18 to the outlet orifice 6a,
as shown in Fig. 2. The position detection sensor 19 is
arranged and configured in a way to detect this position
of the control piston 11 shown in Fig. 2.

[0024] If the leakage and the pressure in the drainage
jacket 3 further increases, the control piston 11 travels
to the second end position shown in Fig. 3. In this position
the flow conduit between the slot 18 and the groove 18a
and the outlet orifice 6a is closed by the control edge 14
of the control piston 11, so the whole amount of leakage
fluid which is fed through the fluid inlet duct 5 into the
control cylinder 12 is drained directly to the outlet orifice
6a passing the upper region 16 of the control edge 14.
[0025] The described leakage detection device 4 en-
ables fail-safe function independent of the installation po-
sition and the mounting orientation. Compared with state
in the art devices the leakage detection device according
to the invention is compact and requires only little instal-
lation space.

Claims

1. Leakagedetectiondevice (4) foradouble walled fluid
pipe (1) having a drainage jacket (3) surrounding a
high pressure pipe (2), comprising:

- at least one fluid inlet duct (5) for connection
to the drainage jacket (3) of the fluid pipe (1);

- at least one fluid outlet duct (6) for connection
to a leakage conduit;

- at least one valve device (7) for control of the
flow of leakage fluid through the fluid outlet duct
(6), the valve device (7) having a spring loaded
valve body (8) which can be shifted against a
force of areset spring (9) by the pressure of the
drainage fluid entering the fluid inlet duct (5),
wherein a first end position of the valve body (8)
corresponds to a minimal leakage amount and
a second end position corresponds to maximal
leakage amount of the high pressure pipe,
characterised in that the valve body (8) com-
prises at least one throttle passage (10) for flow
connection of the fluid inlet duct (5) and the fluid
outlet duct (6), wherein in each shifting position
of the valve body (8) the throttle passage (10)
is flow connected to the fluid inlet duct (5) and
to the fluid outlet duct (6).

2. Leakage detection device (4) according to claim 1,
characterised in that the leakage detection device
(4) comprises at least one position detection sensor
(19), wherein atleast the second position of the valve
body (8) is detectable by the position detection sen-
sor (19).
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3. Leakage detection device (4) according to claim 1
or 2, characterised in that the position detection
sensor (19) is a proximity sensor, preferably a hall-
Sensor.

4. Leakage detection device (4) according to claim 1
or 2, characterised in that the position detection
sensor (19) is a contact sensor.

5. Leakage detection device (4) according to one the
claims 1 to 4, characterised in that the valve body
(8) is a control piston (11) being slidably mounted in
a control cylinder (12), wherein at least one outlet
orifice (6a) of the fluid outlet duct (6) is arranged in
the cylinder barrel (13) of the control cylinder (12).

6. Leakage detection device (4) according to claim 5,
characterised in that, the control piston (11) com-
prises at least one control edge (14) sliding across
the outlet orifice (6a) while the control piston (11) is
traveling from one shifting position to another shifting
position.

7. Leakage detection device (4) according to claim 5
or 6, characterised in that the throttle passage (10)
extends between a first face side (11a) and a second
face side (11b) of the control piston (11), wherein
the first face side is facing the fluid inlet duct (5), and
wherein preferably the second face side (11b) is fac-
ing the reset spring (9).

8. Leakage detection device (4) according to claim 6
or 7, characterised in that the control piston (11)
comprises aslot (18) being formedin a barrel surface
(15) of the control piston (11) between the control
edge (14) and the second face side (11b) of the con-
trol piston (11).

9. Leakage detection device (4) according to claim 7
or 8, characterised in that the control piston (11)
comprises a groove (18a) being formed in a barrel
surface (15) of the control piston (11) below the con-
trol edge (14) of the control piston (11).

Patentanspriiche

1. Leckdetektionsvorrichtung (4) fir eine doppelwan-
dige Rohrleitung (1) mit einem Ablaufmantel (3), der
ein Hochdruckrohr (2) umgibt, umfassend:

- wenigstens einen Fluideinlasskanal (5) zur
Verbindung mit dem Ablaufmantel (3) der Rohr-
leitung (1);

- wenigstens einen Fluidauslasskanal (6) zur
Verbindung mit einer Leckleitung;

- wenigstens eine Ventilvorrichtung (7) zur Steu-
erung des Leckfluidstroms durch den Fluidaus-
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lasskanal (6), wobei die Ventilvorrichtung (7) ei-
nen federbelasteten Ventilkérper (8) aufweist,
der durch den Druck des in den Fluideinlasska-
nal (5) eintretenden ablaufenden Fluids gegen
eine Kraft einer Riickstellfeder (9) verschoben
werden kann, wobei eine erste Endposition des
Ventilkérpers (8) einer minimalen Leckmenge
entspricht und eine zweite Endposition einer
maximalen Leckmenge der Hochdruckleitung
entspricht,

dadurch gekennzeichnet, dass der Ventilkor-
per (8) wenigstens einen Drosseldurchlass (10)
zur Strémungsverbindung des Fluideinlasska-
nals (5) und des Fluidauslasskanals (6) umfasst,
wobei der Drosseldurchlass (10) in jeder Ver-
schiebeposition des Ventilkoérpers (8) mit dem
Fluideinlasskanal (5) und dem Fluidauslasska-
nal (6) stromungsverbunden ist.

Leckdetektionsvorrichtung (4) nach Anspruch 1, da-
durch gekennzeichnet, dass die Leckdetektions-
vorrichtung (4) wenigstens einen Positionsdetekti-
onssensor (19) umfasst, wobei wenigstens die zwei-
te Position des Ventilkérpers (8) durch den Positi-
onsdetektionssensor (19) detektierbar ist.

Leckdetektionsvorrichtung (4) nach Anspruch 1 oder
2, dadurch gekennzeichnet, dass der Positions-
detektionssensor (19) ein Naherungssensor, vor-
zugsweise ein Hall-Sensor, ist.

Leckdetektionsvorrichtung (4) nach Anspruch 1 oder
2, dadurch gekennzeichnet, dass der Positions-
detektionssensor (19) ein Kontaktsensor ist.

Leckdetektionsvorrichtung (4) nach einem der An-
spriiche 1 bis 4, dadurch gekennzeichnet, dass
der Ventilkdrper (8) ein Steuerkolben (11) ist, der
gleitend in einem Steuerzylinder (12) montiert ist,
wobei wenigstens eine Auslasso6ffnung (6a) des Flu-
idauslasskanals (6) in der Laufbuchse (13) des Steu-
erzylinders (12) angeordnet ist.

Leckdetektionsvorrichtung (4) nach Anspruch 5, da-
durch gekennzeichnet, dass der Steuerkolben
(11) wenigstens eine Steuerkante (14) umfasst, die
Uber die Auslassoéffnung (6a) gleitet, wahrend sich
der Steuerkolben (11) von einer Verschiebeposition
zu einer anderen Verschiebeposition bewegt.

Leckdetektionsvorrichtung (4) nach Anspruch 5 oder
6, dadurch gekennzeichnet, dass sich der Dros-
seldurchlass (10) zwischen einer ersten Stirnseite
(11a) und einer zweiten Stirnseite (11b) des Steuer-
kolbens (11) erstreckt, wobei die erste Stirnseite
dem Fluideinlasskanal (5) zugewandt ist, und wobei
die zweite Stirnseite (11b) vorzugsweise der Riick-
stellfeder (9) zugewandt ist.
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8.

Leckdetektionsvorrichtung (4) nach Anspruch 6 oder
7, dadurch gekennzeichnet, dass der Steuerkol-
ben (11) einen Einschnitt (18) umfasst, der in einer
Mantelflache (15) des Steuerkolbens (11) zwischen
der Steuerkante (14) und der zweiten Stirnseite
(11b) des Steuerkolbens (11) gebildet ist.

Leckdetektionsvorrichtung (4) nach Anspruch 7 oder
8, dadurch gekennzeichnet, dass der Steuerkol-
ben (11) eine Nut (18a) umfasst, die in einer Man-
telflache (15) des Steuerkolbens (11) unter der Steu-
erkante (14) des Steuerkolbens (11) gebildet ist.

Revendications

Dispositif de détection de fuites (4) destiné auntuyau
de transfert de fluide (1) a double paroi, ayant une
enveloppe d’écoulement (3) entourant un tuyau hau-
te pression (2) comprenant :

- aumoins un canal d’entrée de fluide (5) destiné
a étre connecté a I'enveloppe d’écoulement (3)
du tuyau de transfert de fluide (1),

- au moins un canal de sortie defluide (6) destiné
a étre connecté a une conduite de fluide,

- au moins un dispositif de soupape (7) permet-
tant la commande du flux de fluide de fuite au
travers du canal de sortie de fluide (6), le dispo-
sitif de soupape (7) ayant un corps de soupape
(8) précontraint élastiquement qui peut étre dé-
calé contre la force d’un ressort de rappel (9)
par la pression du fluide d’écoulement entrant
dans le canal d’entrée de fluide (5), une premie-
re position du corps de soupape (8) correspon-
dant a une valeur de fuite minimum et une se-
conde position d’extrémité de ce corps de sou-
pape correspondant a une valeur de fuite maxi-
mum du tuyau haute-pression,

caractérisé en ce que

le corps de soupape (8) comprend au moins un
passage étranglé (10) permettant la connexion
fluidique du canal d’entrée de fluide (5) et du
canal de sortie de fluide (6), dans chacune des
positions décalées du corps de soupape (8), le
passage étranglé (10) étant en communication
fluidique avec le canal d’entrée de fluide (5) et
le canal de sortie de fluide (6).

Dispositif de détection de fuites (4) conforme a la
revendication 1, caractérisé en ce qu’

il comprend au moins un capteur de détection de
position (19), au moins la seconde position du corps
de soupape (8) pouvant étre détectée par le capteur
de détection de position (19).

Dispositif de détection de fuites (4) conforme a la
revendication 1 ou 2,
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caractérisé en ce que

le capteur de détection de position (19) est un cap-
teur de proximité, de préférence un capteur a effet
Hall.

Dispositif de détection de fuites (4) conforme a la
revendication 1 ou 2,

caractérisé en ce que

le capteur de détection de position (19) est un cap-
teur de contact.

Dispositif de détection de fuites (4) conforme a I'une
des revendications 1 a 4,

caractérisé en ce que

le corps de soupape (8) est un piston de commande
(11) monté coulissant dans un cylindre de comman-
de (12), au moins un orifice de sortie (6a) du canal
de sortie de fluide (6) étant situé dans la surface
enveloppe cylindrique (13) du cylindre de comman-
de (12).

Dispositif de détection de fuites (4) conforme a la
revendication 5,

caractérisé en ce que

le piston de commande (11) comporte au moins un
bord de commande (14) glissant au travers de l'ori-
fice de sortie (6a) lorsque le piston de commande
(11) se déplace d’une position décalée a une autre
position décalée.

Dispositif de détection de fuites (4) conforme a la
revendication 5 ou 6,

caractérisé en ce que

le passage étranglé (10) s’étend entre une premiére
face (11a) et une seconde face (11b) du piston de
commande (11), la premiére face étant située en re-
gard du canal d’entrée de fluide (5) et de préférence
la seconde face (11b) étant située en regard du res-
sort de rappel (9).

Dispositif de détection de fuites (4) conforme a la
revendication 6 ou 7,

caractérisé en ce que

le piston de commande (11) comporte une fente (18)
formée sur la surface enveloppe (15) du piston de
commande (11) entre le bord de commande (14) et
la seconde face (11b) de ce piston de commande

(11).

Dispositif de détection de fuites (4) conforme a la
revendication 7 ou 8,

caractérisé en ce que

le piston de commande (11) comporte une rainure
(18a) formée dans la surface enveloppe (15) de ce
piston de commande (11) au-dessous du bord de
commande (14) de celui-ci.
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