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(57) Abréegée/Abstract:
In a fluid leak detector according to the invention, a sensor film (10) Is utilized, which comprises a central support film (13) and on

the top surface thereof a first patterned, conductive electrode film (11) and on the bottom surface of the support flm a secona
patterned, conductive electrode film. Substantially round openings (1) are patterned in the first conductive electrode film (11). The
diameter of the openings Is chosen on the basis of the droplet size ensued from the surface tension of the fluid to be measured,
such that the forming drop of fluid fits completely into the opening (1). In the support film (13) and In the second conductive
electrode film on Iits bottom surface, openings have been punched, the centre points of which are the same as the centre points of
the openings (1) In the first electrode film. The diameter of the openings made in the support film (13) and Iin the second electrode
film Is smaller than the diameter of the openings (1) made In the first electrode film (11). The diameter of the openings Is such that
the drop of fluid of the fluid to be measured Is able to penetrate the opening (1a) In the support film (13) In spite of the surface
tension of the fluid. Thereby, the Insulation resistance between the first and the second electrode films falls below the
predetermined threshold value. This change of the insulation resistance Is indicated by the electronic unit of the fluid leak detector.
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(57) Abstract: In a fluid leak detector according to the in-
vention, a sensor film (10) 1s utilized, which comprises a
central support film (13) and on the top surface thereot a first
patterned, conductive electrode tilm (11) and on the bottom
surface of the support film a second patterned, conductive
clectrode film. Substantially round openings (1) are patterned
in the first conductive electrode film (11). The diameter of
the openings 1s chosen on the basis of the droplet size ensued
from the surface tension of the fluid to be measured, such
that the forming drop of fluid fits completely into the open-
ing (1). In the support film (13) and in the second conductive
electrode film on its bottom surface, openings have been
punched, the centre points of which are the same as the
centre points of the openings (1) in the first electrode film.
The diameter of the openings made in the support film (13)
and 1n the second electrode film 1s smaller than the diameter
of the openings (1) made in the first electrode film (11). The
diameter of the openings 1s such that the drop of fluid of the
fluid to be measured 1s able to penetrate the opening (1a) n
the support film (13) m spite of the surface tension of the tlu-
1d. Thereby, the insulation resistance between the first and
the second electrode films falls below the predetermined
threshold value. This change of the insulation resistance 1s
indicated by the electronic unit of the fluid leak detector.
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Leak detector _

The invention relates to a leak detector used in detecting fluid leaks.

Prior Art |

Different solutions have been provided for detecting fluid leaks. In patent
US 7735510 is provided a trough that is assembled of two components and in-
stalled in its place, for example, underneath a sink. On one edge of the trough
there i1s an opening through which the leaking water drains to the front of the cup-
boards, whereby the hidden water leak can be seen.

In patent JP 9243497 a detector mat is disclosed that consists of crosswise laying

‘conductors on different sides of the support material. If the detector mat becomes

wet, the insulation between the crosswise laying conductors becomes conductive.
The leakage current formed thereby can be detected and indicated.

In publication US 2009/0284382 a cable-like leak detector is disclosed. The mate-
rial between the conductors of the cable is insulator when dry, but as it gets wet,' it
short-circuits the conductors of the cable. The short-circuit current is detected, and
it can be indicated either visually or by an alarm signal.

In publication US 2010/0302047 a detector is shown, which consists of two comb-
shaped elements. The teeth of the combs are arranged in a staggered manner. If
fluid, such as, for example, water, gets in between the teeth of the comb, then be-
tween the teeth of two "combs” of the sensor there is electric current which is de-
tected and indicated. This kind of ‘a leak detector is obtainable, for example, at An-
del Ltd. This kind of a leak sensor film can be cut only in direction of finger elec-
trodes. Forming of the leak sensor film according to the shape of the object is not

possible.

Publication GB 2218242 discloses a solution with two conductive films (at least the
"upper one" is perforated), with insulating material in between them. In publication
GB 2218242, the insulating layer between the conductive films consists of two
separate insulation layers, which at the end step of the manufacturing of the leak
detector are joined into an integral structure. One of the insulation layers (fiims) is
joined with the "lower” electrode film and the other one with the "upper'" electrode
film. Prior to joining the above described two film units (insulation film and elec-
trode film) they are perforated (at least one of them) and cut separately into the
shape required by the application. After cutting the electrodes of the described
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leak detector are placed opposite each other such that the insulation layers are
against each other. After this, the structure is "welded" together utilizing the holes in
the Insulation films. This two-phased cutting arrangement aims at preventing
generation of a short circuit between the electrode films in connection with the

shape cutting.

Also known are water leak indicators printed on paper. A company producing those
IS Sensible Solutions Sweden Ab. The leak detector of this company is based on
electrodes printed on two sides of a sheet of paper. Because atmospheric humidity

has an effect on the base material of the leak detector, the leak detectors need to
be replaced at times, if the atmospheric humidity is high. On the other hand, the
solution does not allow for the user to modify the detector according to the shape

required by the application.

The solutions disclosed in the above-mentioned publications do not enable free

shaping of the leak detector into the shape of the application.

Objects of the invention

It Is an object of the invention to provide a new leak detector, the sensor film of

which can be freely shaped, for example by cutting. Openings for pipes or cables
going through the film can for example be cut in the sensor film according to the
invention without the insulation resistance being reduced below the insulation

resistance value predetermined for the leak guard.

According to the present invention, there is provided a fluid leak detector,
comprising:

- a power supply (31);

— detector electronics (3) connected to the power supply (31), and

— a sensor film (10, 10a) connected to the detector electronics(3), comprising:

— a patterned support film (13)
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2a

— a first patterned conductive electrode film formed on a top surface of the
patterned support film (13), a pattern of the first patterned conductive electrode film
partly covers the top surface of the patterned support film (13)

— a second patterned conductive electrode film (12) formed on a bottom
surface of the patterned support film (13), a pattern of the second patterned
conductive electrode film partly covers the bottom surface of the patterned support
film (13), and the second patterned conductive electrode film (12) being configured
to be placed against a surface of a mounting place, a change of resistance
measured between said first and second patterned conductive electrode films (11,
12) being indicative of a fluid leak, and wherein:

— the pattern of the first patterned conductive electrode film (11) comprises
openings (1), the diameter of the openings is larger than a diameter of a drop of
fluid;

— the pattern of the second patterned electrode film (12) comprises openings (1a),
the diameter of the openings of the second patterned electrode film (12) is
approximately a diameter of a drop of fluid;

— the openings (1a) of the second patterned conductive electrode(12) film are
aligned with round openings going through the patterned support film (13);

— the openings (1) of the first patterned conductive electrode (11) film and the
openings (1a) of the second patterned conductive electrode film (12) are positioned
in relation to each other such that pairs of openings on different sides of the
patterned support film (13) each having a common centre point with their pair of
openings, whereby the pattern of the patterned support film (13), the pattern of the
first patterned conductive electrode film (1, 16a, 16b) and the pattern of the second
patterned conductive electrode film (1a, 17a, 17b) are arranged in relation to each
other such that the sensor film (10, 10a) is cuttable into a shape required by the
mounting place without a resistance value of the sensor film (10, 10a) falling below

a predetermined resistance value for the sensor film.
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2D

Preferably, according to the present invention, there is provided a fluid leak

detector, comprising
— detector electronics (3) and its power supply (31), and
— a sensor film (10, 10a) comprising

— a patterned support film (13);
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— a first patterned conductive electrode film (11) formed on a top surface of the
support film (13), a pattern of which first electrode film (11) partly covers the top
surface of the support film (13);
— a second patterned conductive electrode film (12) formed on a bottom surface
of the support film (13), a pattern of which second electrode film (13) partly
covers the bottom surface of the support film (13), and the second conductive
film (12) being configured to be placed against a surface of an application;
—a change of resistance measured between said conductive electrode films
(11, 12) is configured to indicate a fluid leak,
characterized in that a pattern of the support film (13), the pattern (1, 16a, 16b) of
the first conductive electrode film (11) and the pattern (1a, 17a, 17b) of the second
electrode film (12) are arranged in relation to each other such that a finished
sensor film (10, 10a) can be cut into a shape required by the application without a
resistance value of the finished sensor film falling below a predetermined

resistance value for the sensor film (10, 10a).

Preferably, the objects of the invention are achieved by a sensor film with a support
film in the middle thereof, and on both sides of the support film conductive
electrode films are patterned, both electrode films having opening points aligned
with each other. The diameter of the openings of the upper electrode film is large
enough, so that a single drop of the fluid to be detected does not fill it. The
diameter of the openings of the support film and the lower electrode film is chosen
such that the drop of fluid determined by the surface tension of the fluid to be
detected penetrates through the opening in spite of the surface tension until the
opening of the lower electrode film. Thereby a short circuit is generated between
the upper electrode film and the lower electrode film, as a result of which the

insulation resistance is reduced below the leak identification limit.
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An advantage of the leak guard arrangement according to the invention is that the

user can cut from the sensor film a leak sensor in shape of the object to be
monitored. A leak sensor film cut into shape can be installed even In very cramped

spaces, and, on the other hand, possible leak areas can be extensively covered

with a sensor film.

Further, an advantage of the invention is that a sensor film can be manufactured

advantageously, for example, as a screen-printed electronics in a roll-to-roll pro-

CESS.

Preferably, a fluid leak detector according to the invention, comprising
— detector electronics and its power supply; and

— a sensor film comprising
— a patterned support film;
— a first conductive electrode film formed on a top surface of a support film,

the pattern of which electrode film partly covers the top surface of the
support film;

— a second electrode film formed on a bottom surface of the support film, the
pattern of which partly covers the bottom surface of the support film, and the
second conductive film being configured for being placed against a surface

of an application; and

— a change of resistance measured between said conductive electrode films

IS configured to indicate a fluid leak,
IS characterized in that the pattern of the support film, the pattern of the first

conductive electrode film and the pattern of the second conductive electrode film

are configured in relation to each other such that the finished sensor film can be
cut into a shape required by the application without falling below a resistance value

predetermined for the sensor film.
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3b

Preferably, the basic idea of the invention is the following: in a fluid leak detector
according to the invention, a sensor film is utilized, which comprises a central
support film and on the top surface thereof a first patterned, conductive electrode
film and on the bottom surface of the support film a second patterned, conductive
electrode film. The first conductive electrode film s patterned with substantially
round openings at equal distances. The size of the openings is chosen on basis of
the droplet size ensued the surface tension of the fluid to be measured. The
diameter of the opening is large enough for the formed drop of fluid to fit
completely in the opening. In the support film and in the second conductive
electrode film on its bottom surface, openings have been punched, the centre

points of which are the same as the cen-
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tre points of the openings in the first electrode film. The diameter of the openings
made in the sUpport'film and in the second electrode film is smaller than the diam-
eter of the openings made In the first electrode film. The diameter of this opening
Is also chosen on the basis of the surface tension characteristics of the fiuid to be
measured. The diameter of the opening is chosen such that the drop of fluid of the
fluid to be measured is able to penetrate the opening in the support film in spite of
the surface tension of the fluid. When the fluid goes through the opening in the
support film, then an electrically conductive connection is formed between the first
and the second electrode films. Thereby, the insulation resistance between the
first and the second electrode films falls below the predetermined threshold value.
This change of the insulation resistance due to fluid leak is detected by the elec-
tronic unit of the fluid leak detector.

In the following, the invention will be described in detail. In the description, refer-
ence is made to the enclosed drawings, in which

Figure 1a shows by way of example the upper side of the sensor film according to
the first embodiment of the invention,

Figure 1b shows by way of example the bottom side of the sensor film according
to the first embodiment of the invention, |

Figure 1c shows by way of example the upper side of the sensor film according to

the second embodiment of the invention,

Figure 1d shows by way of example the bottom side of the sensor film aCcording

to the second embodiment of the invention,

Figure 2 shows by way of example an opening belonging to the sensor film ac-
cording to the invention, |

Figure 3 shows by way of example an electronic unit of the leak sensor accord-
ing to the invention, and

Figure 4 shows by way of example the connection between the sensor film and
the electronic unit. '

The embodiments in the following description are given as examples only, and
someone skilled in the art may realize the basic idea of the invention also in some
other way than what is described in the description. Though the description may
refer to a certain embodiment or embodiments in several places, this does not
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mean that the reference would be directed towards only one described
embodiment or that the described characteristic would be usable only in one
described embodiment. The individual characteristics of two or more embodiments

may be combined and new embodiments of the invention may thus be provided.

Figures 1a and 1b show the sensor film 10 of the first embodiment of the leak
detector according to the invention. In this embodiment, the sensor film 10 consists
of three successive material layers. The material layer in the middle, the support
layer 13, consists advantageously of polyethylene terephthalate (PET). Its

thickness can advantageously be chosen according to the application. The

thickness can be for example 30-60 um.

Figure 1a shows a sensor film 10 according to the first embodiment of the
Invention In a top view. In this embodiment, on the top surface of the support film
13 an aluminium film is laminated. Its thickness can advantageously be chosen

according to the application. The thickness of the aluminium film can be for

example 9-36 um.

After the aluminium film has been laminated onto the support film 13, openings 1
have been etched in the aluminium film at regular distances both in horizontal and
vertical directions. Openings 1 made by etching advantageously form columns 14a
and 14b and rows 15a and 15b perpendicular to each other in the aluminium film.
The distance of adjacent openings 1 from each other in the same row or column
can advantageously be in the range of 10-15 mm. Advantageously, the rows of
openings and the columns of openings are arranged such that the openings of two
adjacent columns 14a and 14b are not aligned in the same row, for example rows

15a and 15b. As all openings are etched in the aluminium film, the first conductive

electrode film 11 is successfully formed.
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In an advantageous embodiment of the invention, the diameter of the etched
openings in the first electrode film 11 is in the order of 4 mm. In this embodiment,
In the middle of the etched openings 1, in the next step openings 1a are punched,
the diameter of which is in the range of 2 mm. The punched openings 1a extend

also through the aluminium film laminated underneath the support film 13 such that

their diameter remains the same.

When punching the first electrode film 11 advantageously mechanically with a
punching tool, there is a risk of generating a short circuit between the electrode
flms 11 and 12 on the top and bottom surfaces of the support film 13. This is
advantageously prevented by etching openings In the first electrode film 11, the
diameter of which is substantially larger than the diameter of the opening 1a made
by punching in the support film 13. An opening of corresponding size is needed in
the second electrode film 12 on the bottom surface of the support film 13 in order
to prevent failure alarms caused by a water layer possibly compressing from the

atmospheric humidity on the surface of the second electrode film on the side of the

support film.

Figure 1a further shows an electronic circuit 3 advantageously belonging to the
leak detector. The electronic circuit may be an electronic device made of separate
components that is advantageously connected to the sensor film 10 according to
the invention. Connection of the device can be performed either with separate

conductors or by soldering the device into the connection points in the sensor film
10.

In an advantageous embodiment of the invention, at least part of the components

of the electronic detector 3 is realized onto the surface of the sensor film 10 by a

printing or screen-printing method.
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In an advantageous embodiment of the invention, the electronic detector 3 is
connected to the sensor film 10 by a separate cable. The conductors of the cable
are connected to the electrode fiims 11 and 12 of the sensor fiim 10
advantageously by anisotropic glue in the application of the fluid leak sensor. The

cable length is advantageously around 1 m.

Figure 1b shows a sensor film 10 according to the first embodiment of the
iInvention in a view from underneath. Openings 1a of the second electrode film 12
on the bottom surface of the sensor film 10 are advantageously punched from the

centre points of the openings 1 of the first electrode film on the top surface of the

sensor film 10.

Figure 1c shows a sensor film 10a according to the second embodiment of the
iInvention In a top view. In this embodiment, on the top surface of the support film
13 an aluminium film i1s laminated, like in the first embodiment. Its thickness can
advantageously be chosen according to the application. The thickness of the

aluminium film can be for example 9-36 um.

After the aluminium film has been laminated onto the support film 13, openings 1
have been etched Iin the aluminium film, like in the first embodiment. In this

embodiment, in addition to the openings, rectangular cutting lines 16a and 16b are
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etched on the top surface of the sensor film 11a. In these cutting lines the alumini-
um is removed from the top surface of the support film 13.

Figure 1d shows respectively a sensor film 10a according to the second embodi-
ment of the invention in a view from underneath. In this embodiment, on the bot-
tom surface of the support film 13 an aluminium film is laminated, like in the first
embodiment. Its thickness can advantageously be chosen according to the appli-
cation. The thickness of the aluminium film can be for example 9-36 ym. In this
embodiment, also rectangular cutting lines 17a and 17b are etched on the bottom

- surface of the sensor film 12a. In these cutting lines the aluminium is removed

from the bottom surface of the support film 13.

The cutting lines 16a/16b and 17a/17b shown in Figures 1c and 1d are aligned in
relation to each other such that by cutting along these cutting lines one or the oth-
er surface of the support film respectively is missing the aluminium layer. Thereby,
likelihood of a short circuit possibly generated in cutting is minimized.

Figure 2 s_hbws by way of example the geometric structure of the openings 1 in
the sensor film according to the invention. The diameter of the opening made in
the first electrode film 11 is substantially larger than the hole penetrating the sup-
port film 13 and the second electrode film 12. Thereby, the drop of fluid is able to
form an electrically conductive path between the metal films 11 and 12.

If, for example, the diameter of the hole in the first electrode film is 4 mm and the
thickness of the support film (PET) is 36 um, and the diameter of hole of the sup-
port film 13 and the second electrode film is 2 mm, and there is deionised water in
one hole, a conductive path is created between the first and the second electrode
films, the resistance of which being in the range of 10-20 MQ. Because deionised
water does not include ions, its conductivity is lower than for example that of tap
water. Thus, it is possible to design the leak detector to be so sensitive that it
senses the deionised water in the hole and thus also tap water and, for example,

water including detergent.

Figure 3 shows an exemplary electronic detector 3 of a leak detectdr. The elec-
tronic detector 3 may advantageously be attached to the sensor film 10.

In another advantageous embodiment, the electronic detector 3 is a separate elec-
tronic unit of its own, connected with a cable to the electrode films 11 and 12 of the

sensor film 10.
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In a third advantageous embodiment, the two electrode films of the sensor film 10
are utilized as conductors of the connecting cable. In this embodiment, a part of the
sensor film is cut in a way that enables voltage supply 34 to the electronic detector

3 from an external voltage source via electrode films 11 and 12.

The detector 3 according to Figure 3 advantageously comprises a suitable
processing unit 32 or a programmable logic. Processing unit 32 is configured to
determine and indicate insulation resistance between the first and the second
electrode films. If a predetermined insulation resistance value is passed
underneath, the detector 3 is configured to detect the fluid leak. Detection of a fluid
leak Is accomplished by detecting means 33. Detecting means may comprise

indicator lights, such as LEDs of different colours and/or a buzzer.

As a power supply 31 of the electronic detector 3 serves a battery or an
accumulator, for example a CR2032 3V battery. A full battery lasts for 19 months in
monitoring mode, 0.4 months in alarm mode and 1.2 months in low battery mode.

In alarm mode the resistance of the sensor film is advantageously measured once

IN a second.

For example, the following function signals can be programmed in the electronic

detector 3 according to the invention:
— detector in operation: green LED blinks once in 10 seconds:

— detector detects fluid: red LED blinks once in a second and/or a sound signal (3

beeps) is given once in 5 seconds; and

— low battery (voltage of the battery lower than 2.5 V): a sound signal once in 10

minutes.
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In a fourth advantageous embodiment the processing unit 32 of the circuit board of
the detector 3 further comprises opto-isolated open-collector output means, from

where a leak alarm can be transmitted to an external alarm arrangement.

In a fifth advantageous embodiment a 24 V/3,3V direct voltage converter is
advantageously installed on the circuit board of the detector 3, by means of which
converter the operating voltage utilized in the leak detector can be supplied from
an external 9-24V direct voltage source to the detector circuit 3 of the leak
detector. Advantageously, the direct voltage converter further comprises a
protective Insulation of class |l, whereby the external voltage supply does not

iInvolve danger for the user in any situation.

In a sixth advantageous embodiment mains voltage is utilized as the power supply
for the detector 3. Mains voltage is converted to advantageously 5 volt direct
voltage by a separate transformer/charging device. The direct voltage is
advantageously supplied to the power supply part 31 of the detector 3 via a USB
port (Universal Serial Port) integrated in the detector 3. In this embodiment, the
detector 3 is advantageously connected to the sensor film 10 with a cable. The

detector 3 can be attached for example with an adhesive label on a suitable wall

surface at the site of measurement.

In addition to or in place of a light alarm also a buzzer can be utilized as alarm

means. The buzzer can be a part of the detector 3, or the buzzer is a part of the

above-described charging device.

In an advantageous embodiment, the detector 3 further comprises means for
establishing a wireless radio link to the receiver in a property. The receiver is

advantageously connected to an electric intelligent system used in property control.
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Figure 4 shows an example of the connection 34 of the first and the second
electrode films of the sensor film 10 with the electronic detector 3. The positive
pole of the battery, i.e. voltage +U, iIs connected to the first electrode film 11. The
insulation resistance between the first 11 and the second 12 electrode films is

indicated by resistor Rs. Advantageously, it is more than 50 MQ.

The second electrode film 12 of the sensor film 10 is connected to the positive pole
of the resistor R1 belonging to the voltage divider R1 and R2. By the relation of the
resistance values R1 and R2 of the voltage divider a threshold value is
determined,which causes a leak alarm. In one case, the total resistance of
resistors R1 and R2 is advantageously in the range of 10 MQ. The voltage
monitored In leak detection is connected to the input of an A/D converter included
iIn the processing means 32 of the electronic part 3 of the leak detector at the
connecting point of resistors R1 and R2. It is assumed, that there is scarcely any
current coming to the input of the analog-to-digital converter, whereby the voltage

at its input can be calculated from the equation:

Upen = — R2_
ADC ™ Rs+R1+R2
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When the sensor film 10 according to the invention is dry, its resistance is infinite,
and thereby the voltage to be monitored is Uapc= 0 V. With suitable values of the
resistors R1 and R2 the detector unit 3 can be programmed such that the alarm is
activated for example when Uapc 18 above 0.5 V. This corresponds to vailue of an
insulation resistance 38 MQ) in a situation where the original insulation resistance
between the electrode films of the leak detector was above 50 MQ.

Above, a leak sensor according to the invention is described, the electrode films of
which are realized by laminating an aluminium film on both sides of the plastic

support film.

It is obvious for someone skilled in the art, that the electrode films can be manu-
factured also by other known manufacturing methods. The electrode films can be
manufactured on a support film for example by a printing or screen-printing meth-
od (so called printed electronics). In an advantageous embodiment of the invention
the electrode of the top surface is screen-printed or printed from carbon paste on
the top surface of the support film. The sensitivity of the leak detector can further
be adjusted by adding organic paste material to the carbon paste. By a sensitively-
adjusted leak detector for example also a humidity damage generated by conden-
sation can be indicated. |

Further, it is obvious for someone skilled in the art, that the holes penetrating the
support film of the leak detector according to the invention can also be manufac-
tured in other ways than by punching. A possibility is to make the holes by a laser
beam.

Naturally, as a support film any film can be used, the insulation resistance of which
is tens of megaohms. These fiims may Include different plastic films, films made of
organic material or special papers. '

With a leak detector according to the invention advantageously a water leak, oil
leak, alcohol leak, coolant leak or medicine leak can be detected. “

Above, some advantageous embodiments of the leak detector according to the in-
vention have been described. The invention is not limited to the solutions de-
scribed above, but the inventive idea can be applied In numerous ways within the
scope of the claims. .
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WHAT IS CLAIMED IS:

1. Afluid leak detector, comprising:

- a power supply (31);

— detector electronics (3) connected to the power supply (31), and

—a sensor film (10, 10a) connected to the detector electronics(3), comprising:

— a patterned support film (13)

— a first patterned conductive electrode film formed on a top surface of the
patterned support film (13), a pattern of the first patterned conductive electrode film
partly covers the top surface of the patterned support film (13)

— a second patterned conductive electrode film (12) formed on a bottom
surface of the patterned support film (13), a pattern of the second patterned
conductive electrode film partly covers the bottom surface of the patterned support
film (13), and the second patterned conductive electrode film (12) being configured
to be placed against a surface of a mounting place, a change of resistance
measured between said first and second patterned conductive electrode films (11,
12) being indicative of a fluid leak, and wherein:

-~ the pattern of the first patterned conductive electrode film (11) comprises
openings (1), the diameter of the openings is larger than a diameter of a drop of
fluid;

— the pattern of the second patterned electrode film (12) comprises openings (1a),
the diameter of the openings of the second patterned electrode film (12) is
approximately a diameter of a drop of fluid;

— the openings (1a) of the second patterned conductive electrode(12) film are
aligned with round openings going through the patterned support film (13);

— the openings (1) of the first patterned conductive electrode (11) film and the
openings (1a) of the second patterned conductive electrode film (12) are positioned

In relation to each other such that pairs of openings on different sides of the
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patterned support film (13) each having a common centre point with their pair of
openings, whereby the pattern of the patterned support film (13), the pattern of the
first patterned conductive electrode film (1, 16a, 16b) and the pattern of the second
patterned conductive electrode film (1a, 17a, 17b) are arranged in relation to each
other such that the sensor film (10, 10a) is cuttable into a shape required by the
mounting place without a resistance value of the sensor film (10, 10a) falling below

a predetermined resistance value for the sensor film.

2. The fluid leak detector according to Claim 1, wherein

— the patterned support film (13) is made of polyethylene terephthalate (PET), and

- the first patterned conductive electrode film (11) and the second patterned
conductive electrode film (12) are aluminium films laminated into the polyethylene

terephthalate film.

3. The fluid leak detector according to Claim 2, wherein
— the thickness of the polyethylene terephthalate film is 30-60 um, and

— the thickness of the aluminium films is 9-36 um.

4. The fluid leak detector according to Claim 1, wherein

— diameter of the openings (1) of the first patterned conductive electrode film (11) is

approximately 4 mm

— diameter of the openings (1a) of the second patterned conductive electrode film

(12) is approximately of 2 mm

S. The fluid leak detector according to Claim 4, wherein a drop of fluid on the
first patterned conductive electrode film (11) is configured to cause the insulation

resistance between the first patterned conductive electrode film (11) and the second
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patterned conductive electrode film (12) to fall below 38 MQ, which is configured to

be indicated by the detector electronics (3) of the leak detector.

6. The fluid leak detector according to Claim 1, wherein the patterned support
film (13) is made of a material having an insulation resistance that diminishes under

the influence of fluid on the patterned support film.

7. The fluid leak detector according to Claim 6, wherein, above the patterned
support film (13), the first patterned conductive electrode film (11) and, underneath
the patterned support film (13), the second patterned conductive electrode film (12)

are patterned by a printing or screen-printing manufacturing method.

8. The fluid leak detector according to Claim 6, wherein at least the first

patterned electrode film (11) is made of conductive carbon paste.

0. The fluid leak detector according to Claim 7 or 8, wherein

— the openings (1) of the first patterned conductive electrode film (11) has a
diameter that is larger than that of a drop of fluid;

— the openings (1a) of the second patterned electrode film (12) has a diameter that
IS approximately that of a drop of fluid, and

— the openings (1a) of the second patterned conductive electrode film (12) extend
also through the patterned support film (13) into the openings (1) of the first
patterned conductive electrode film (11), each having a common centre point with

one opening of the second patterned conductive electrode film (12).

10.  The fluid leak detector according to Claim 9, wherein the drop of fluid on the

first patterned conductive electrode film (11) is configured to cause the insulation
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resistance of the patterned support film (13) to fall below 38 MQ, which is configured

to be indicated by the detector electronics (3) of the leak detector.

11.  The fluid leak detector according to Claim 10, wherein at least a part of
electric circuit elements of the detector electronics (3) is printed or screen-printed

electronics.

12.  The fluid leak detector according to Claim 11, wherein an input unit (34) of
the detector electronics (3) is connected either directly to the first and second
patterned conductive electrode films (11, 12) of the sensor film (10), or the input unit
(34) is connected by a cable with the first and second patterned conductive

electrode films (11, 12) of the sensor film (10).

13. The fluid leak detector according to one of Claims 1-12, wherein the
openings (1) of the first patterned conductive electrode film (11) has a diameter that
IS larger than that of a water drop, and the openings (1a) of the second patterned
conductive electrode film (12) has a diameter that is substantially that of the water

drop.

14. The fluid leak detector according to claim 1, wherein
— the openings (1) of the first patterned conductive electrode film (11) has a
diameter that is larger than a diameter of a droplet of oil, a droplet of alcohol, a
droplet of coolant or a droplet of pharmaceutical fluid, and
— the openings (1a) of the second patterned conductive electrode film (12) has a

diameter that is approximately equal to the diameter of the droplet of oil, the droplet

of alcohol, the droplet of coolant or the droplet of pharmaceutical fluid.
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