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Description

Field of the Invention

[0001] The present invention relates to a system for
and method of monitoring a hydration pack and in par-
ticular the volume of liquid in the pack. The invention is
particularly useful in assisting athletes and sports people
to maintain adequate hydration levels while performing
physical activities. It can also prevent hikers, runners,
bikers and other sports people from running out of water
unknowingly in circumstances where replenishment is
unavailable, which can currently be a significant problem
and potentially dangerous.

Background of the Invention

[0002] WO 2009/007969 A2 discloses a portable hy-
dration resovoir having a liquid flow meter providing an
indication as to the amount of consumed liquid and op-
tionally to the amount of liquid remaining in the resovoir.
[0003] US2011/0077876 discloses a tap for mounting
on a container containing liquid, such as a wine box, a
container containing medicine or a chemical, which tap
comprises a sensor arranged on or in the tap for deter-
mining the outflow of liquid as a function of dispensing
time and outflow characteristics. A display indicates the
remaining amount of liquid in the container. The sensor
may be a pressure sensor.
[0004] US2012/0097567 discloses apparatus for man-
aging the liquid volume in a container. The apparatus
comprises a detector for detecting liquid volume changes
in the container during a first preset period, a first deter-
miner for determining whether the changes are lower
than the first preset threshold value and a presenter for
presenting the first prompt information in the case of the
changes being lower than the preset threshold value. The
device may include a pressure sensor and a tilt sensor.
[0005] It has long been recognized that it is important
to maintain adequate levels of hydration particularly
when carrying out physical exercise such as sport, hiking
and so on. Even low levels of dehydration can have ad-
verse physiological consequences. For instance, a 2%
loss in bodyweight can reduce performance by 10-20%.
A loss of fluid in excess of 3-5% of body weight reduces
aerobic exercise performance noticeably and impairs re-
action time, judgement, concentration and decision mak-
ing. Dehydration can also place a strain on the cardio-
vascular system and can lead to heat stress and the in-
ability of the body to adjust temperature by the normal
sweat mechanisms.
[0006] Taking an excessive amount of fluid at any pe-
riod, whether before the activity, during or after, often
fails to ensure adequate hydration as the body is not able
to store excess fluid or replenish lost fluid sufficiently
quickly. It is best to take small amounts of fluids regularly
over the course of the activity.
[0007] For this purpose, athletes and others will often

carry a source of fluid, traditionally in the form of a drinking
bottle or cup but more recently by way of a hydration pack
which can be kept in a backpack or similar bag. Hydration
packs, or bladders as they are sometimes called, have
proven very popular as they are comfortable to carry, are
conformable in terms of shape, and have a low empty
weight. A problem with such hydration packs, and any
other liquid container which is flexible or not generally
seen when used, is that it is difficult for the user to tell
how much fluid they have consumed and how much fluid
remains in the container. This results in difficulties in pac-
ing fluid intake and as a result risks inadequate hydration
during the period. It is not uncommon for such hydration
packs to be used in environments where a ready supply
of drinkable water is not available. In such circumstances,
should the user run out of water this can cause dehydra-
tion and be potentially dangerous.
[0008] Flow meters are known for attachment to the
outlet tube of a hydration pack but these can only provide
a rough indication of fluid consumed, dependent upon
the quality of fluid flowing through the outlet tube. A flow
meter is not able to measuring remaining fluid in the pack.
[0009] A problem with hydration packs is that they are
typically very flexible and may be held or carried in a
variety of different ways by the user, making it difficult to
obtain an accurate measurement of fluid in the pack.

Summary of the Invention

[0010] The present invention seeks to provide a sys-
tem of monitoring a hydration pack and in particular for
monitoring the amount of fluid in the pack and for provid-
ing an indication of this. The system and method may
also provide an indication of fluid consumption.
[0011] According to an aspect of the present invention,
there is provided a system for monitoring the amount of
fluid in a hydration unit, having a fluid outlet, the system
being characterised by:

a monitoring unit including a fluid chamber, an inlet
port attachable to a fluid outlet of a hydration unit,
an outlet port for attachment to a feed tube, and a
pressure sensor mounted to the monitoring unit and
in pressure communication with the fluid chamber,
a tilt sensor operable to determine angle of tilt of the
hydration unit;
a controller in use coupled to the pressure sensor
and to the tilt sensor, for obtaining a pressure sensor
signal therefrom, the controller being operable to de-
termine from the pressure sensor signal an indication
of volume of fluid in the hydration unit, and to com-
pensate for deviations in pressure measurements
caused by tilt of the hydration unit; and
a user interface coupled to the controller and oper-
able to provide an indication of volume of fluid in the
hydration unit.

[0012] Obtaining a reliable indication of the volume of
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fluid, typically water or an isotonic liquid, from a hydration
unit can often be difficult. The inventors have discovered
that a reliable indication can be derived from the pressure
of fluid at the outlet of the hydration unit. Typically, the
outlet is located at or proximate the base of the chamber
of the hydration unit and pressure can therefore provide
a useful indication of fluid volume. With an accurate in-
dication of the amount of liquid remaining in the hydration
unit the user can pace the intake of liquid, to ensure not
only adequate hydration but also to ensure that the user
does not run out of liquid during the activity. The latter is
particularly beneficial in cases where the activity involves
long periods of exercise or other physical exertion and
also in circumstances where there is no readily available
supply of replenishment liquid (typically water).
[0013] With some hydration units and for some uses,
the hydration unit may not be held vertical or in a near
vertical orientation, with the result that a pressure meas-
urement alone may become inaccurate. By obtaining a
measure of tilt of the unit, the effects of tilt can be ac-
counted for, for instance by an appropriate calibration
coefficient.
[0014] The tilt sensor is advantageously mounted to
the monitoring unit. The tilt sensor is preferably an ac-
celerometer.
[0015] In some embodiments a valve (preferably elec-
tronically controlled) may be provided for closing the out-
let port of the monitoring unit so as to isolate the outlet
port from any back pressure from the feed tube. This can
be advantageous in arrangements where there is no sep-
arate drinking valve at the distal end of the feed tube.
Where a drinking valve is provided, the latter can prevent
any back pressure from the feed tube altering the pres-
sure reading from the pressure sensor.
[0016] In a practical embodiment, there is provided a
fixation element for fixing the monitoring unit to the hy-
dration unit. The fixation element may be or include an
adhesive member. This allows the system to be retrofit-
ted to a hydration unit. Furthermore, it allows for the mon-
itoring unit to be attached securely to the hydration unit,
preferably in an optimal orientation. Once fixed, any tilt
indication given by the tilt sensor will be consistent with
tilting of the hydration unit.
[0017] In some embodiments, the controller is mount-
ed to the monitoring unit. In this case, there is preferably
provided a communications unit coupled to the controller
and operable to send and/or receive data between the
controller and the user interface. The communications
unit advantageously includes a wireless transponder, al-
though may also be a wire link. In the preferred embod-
iments, the communications unit includes a Bluetooth,
RF or Wi-Fi transponder.
[0018] Advantageously, the controller includes a data-
base of calibration values for calibrating the sensed fluid
pressure.
[0019] In the preferred embodiment, the controller is
operable to obtain a sequence of pressure measure-
ments and to determine therefrom fluid consumption.

[0020] Preferably, the user interface is an application
or programme for a mobile telephone, watch or other
smart device.
[0021] According to another aspect of the present in-
vention, there is provided a device for monitoring the
amount of fluid in a hydration unit, being characterised by:

a monitoring unit including a fluid chamber, an inlet
port attachable to a fluid outlet of a hydration unit,
and an outlet port for attachment to a feed tube;
a pressure sensor mounted to the monitoring unit
and in pressure communication with the fluid cham-
ber;
a tilt sensor mounted to the monitoring unit, the tilt
sensor being operable to determine angle of tilt of
the hydration unit and
a controller mounted to the monitoring unit and con-
nected to the pressure sensor for obtaining a pres-
sure sensor signal therefrom, the controller being
operable to determine from the pressure sensor sig-
nal an indication of volume of fluid in the hydration
unit and to compensate for deviations in pressure
measurements caused by tilt of the hydration unit.

[0022] The controller may include a database of cali-
bration values for calibrating the indication of volume de-
rived from the sensed pressure. Preferably, the controller
is operable to obtain a sequence of pressure measure-
ments and to determine therefrom fluid consumption.
[0023] Preferably, the tilt sensor is an accelerometer.
[0024] There may be provided a communications unit
connected to the controller and operable to send from
and/or receive data to the controller. The communica-
tions unit preferably includes a wireless transponder,
such as a Bluetooth, RF or Wi-Fi transponder.
[0025] In some embodiments, the inlet port is in the
form of a replaceable adaptor to fit different designs of
hydration unit.
[0026] In some embodiments, the device includes a
connection hose for coupling between the inlet port of
the monitoring unit and the outlet port of the hydration
unit.
[0027] According to another aspect of the present in-
vention, there is provided a hydration unit including a
monitoring system or device as taught herein. The unit
may be a hydration pack, pouch or bladder.
[0028] In some embodiments, the device may be built-
in to a hydration unit.
[0029] In some embodiments, the monitoring unit is
integral with the hydration unit.
[0030] In a preferred embodiment, the inlet port in-
cludes a first tubular element including an internal diam-
eter adapted to fit over the outlet port of the hydration unit.
[0031] Preferably, the tubular element is made of re-
silient material, providing a water-tight connection be-
tween the outlet port of the hydration unit and the moni-
toring unit.
[0032] In a preferred embodiment, the outlet port in-
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cludes a second tubular element configured to fit within
the feed tube and providing a water-tight connection be-
tween the monitoring unit and the feed tube.
[0033] Preferably, the second tubular element includes
at least one circumferential rib.
[0034] There is also described a device for monitoring
the amount of fluid in a hydration unit, the hydration unit
including a flexible container for holding hydration fluid,
the container having an outlet element and a feed tube;
the device including a housing within which there is pro-
vided a fluid chamber, an inlet port provided with a tubular
element for attachment to the outlet of the hydration unit,
and an outlet port including an outlet tubular element for
attachment to the feed tube, such that the device in use
is disposed between the outlet of the hydration pack and
inlet of the feed tube; the device including a pressure
sensor mounted thereto and in pressure communication
with the fluid chamber.
[0035] There is also described a system for monitoring
the amount of fluid in a hydration unit, the container hav-
ing a fluid outlet, the system including:

a monitoring unit including a fluid chamber, an inlet
port attachable to a fluid outlet of a hydration unit,
an outlet port for attachment to a feed tube, and a
pressure sensor mounted to the monitoring unit and
in pressure communication with the fluid chamber;
a controller in use coupled to the pressure sensor
for obtaining a pressure sensor signal therefrom, the
controller being operable to determine from the pres-
sure sensor signal an indication of volume of fluid in
the hydration unit; and
a user interface coupled to the controller and oper-
able to provide an indication of volume of fluid in the
hydration unit.

[0036] Other features, aspects and advantages of the
teachings herein will become apparent in the specific de-
scription which follows.

Brief Description of the Drawings

[0037] Embodiments of the present invention are de-
scribed below, by way of example only, with reference
to the accompanying drawings, in which:

Figure 1 is a schematic diagram of a preferred em-
bodiment of hydration unit monitoring system;
Figure 2 is a schematic diagram of the preferred em-
bodiment of monitoring unit taught herein;
Figures 3 to 6 show a practical example of a hydra-
tion monitoring system;
Figures 7 to 11 show a further practical example of
a hydration monitoring system;
Figures 12 to 14 show example dimensions of the
hydration monitoring system of Figures 7 to 11;
Figure 15 shows the hydration monitoring system
connected to various designs of outlet nozzle or

adaptor for hydrations packs;
Figure 16 is a curve of expected volume indication
provided by the system and actual volume in the hy-
dration unit;
Figure 17 is a schematic diagram of a hydration pack
in various orientations in which it might be held;
Figure 18 is a graph of expected volume indication
provided by the system and actual volume in the hy-
dration unit when the hydration pack is tilted at angles
of 0 to 90 degrees when filled with three litres of
water;
Figure 19 is a graph of expected volume indication
provided by the system and actual volume in the hy-
dration unit when the hydration pack is tilted at angles
of 90 to 180 degrees when filled with three litres of
water;
Figure 20 is a graph of expected volume indication
provided by the system and actual volume in the hy-
dration unit when the hydration pack is tilted at angles
of 0 to 90 degrees when filled with two litres of water;
Figure 21 is a graph of expected volume indication
provided by the system and actual volume in the hy-
dration unit when the hydration pack is tilted at angles
of 90 to 180 degrees when filled with two litres of
water;
Figure 22 shows a practical example of a device cal-
ibration screen;
Figure 23 is a schematic diagram of the preferred
embodiment of system components;
Figure 24 is a schematic diagram of the preferred
wireless protocol between the monitoring unit and
the user interface; and
Figures 25 and 26 are flow charts showing the op-
eration of the system of the preferred embodiment.

Description of the Preferred Embodiments

[0038] In summary, the embodiments described herein
provide a system and method for monitoring the amount
of water or other liquid present in a hydration unit, typically
a hydration pack or bladder. The preferred system is de-
signed to measure the pressure and orientation of the
hydration unit and upload the readings to a mobile tele-
phone. The monitoring system uses a pressure sensor
to detect pressure at the pack’s outlet, typically at the
base or bottom of the hydration unit, on the basis of which
it calculates the volume of liquid in the hydration unit. An
accelerometer may be used to compensate for variations
in pressure caused by the pack’s orientation. There may
also be provided in some embodiments a valve (prefer-
ably electronically controlled) for closing the outlet of the
apparatus, to avoid coupling the feed tube column pres-
sure (which can vary based on feed tube position posi-
tion). In the preferred embodiment, a mobile application
(programme) estimates the volume of water within the
pack based on the pressure and accelerometer readings
and represent the volume in graphical format. The mobile
application may also configure and calibrate the device.
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In other embodiments, the application may constitute
solely the user interface, with the controller being a com-
ponent of a monitoring unit attached to the hydration
pack.
[0039] Referring now to Figure 1, this shows in sche-
matic form a preferred hydration pack monitoring system
10. The system 10 attaches to a hydration unit 12, which
may be a flexible pouch or bag, typically designed to be
kept within a rucksack or the like on the user’s back. The
hydration unit 12 includes an outlet 14 positioned at or
close to its base. A feed tube 16, of conventional form,
connects to the hydration pack 12 and is typically provid-
ed with a mouthpiece 18, again of conventional form and
which may or may not have a valve for preventing inad-
vertent spillage of fluid from the hydration pack 12.
[0040] The system 10 includes a monitoring unit 20
which attaches to the outlet 14 of the hydration pack 12.
The system 10 also includes a controller which in the
example shown in Figure 1 may be a smartphone 30
which includes an application (or programme) which
communicates with the monitoring unit 20 and calculates
the amount of fluid within the hydration pack 12 and, pref-
erably, also fluid consumption by the user. The controlled
unit 30 preferably communicates with the monitoring unit
20 by means of Bluetooth, in which case both the mon-
itoring unit 20 and the control unit 30 are provided with
Bluetooth transceivers. In other embodiments, the con-
troller is built into the monitoring unit 20 such that volume
estimates are determined in the unit 20, with the mobile
telephone acting solely as a user interface.
[0041] Referring now to Figure 2, this shows in better
detail an embodiment of the monitoring unit 20. The unit
20 includes a chamber 40 into which fluid can pass and
an inlet port 42 designed to be coupled to the outlet 14
of the hydration pack 12. An outlet port 44 is also coupled
to the chamber 40 and is preferably of a size and design
that it can fit readily to conventional feed tubes 16, al-
though it may be provided with its own dedicated feed
tube. The monitoring unit 20 includes a pressure sensor
46 which is able to sense pressure within the chamber
40. There is also provided an electronics unit 48, which
includes at least a Bluetooth transponder and in some
embodiments also a controller for determining an indica-
tion of volume of fluid within the hydration pack based on
pressure measured by the pressure sensor. The elec-
tronics unit 48 also includes, in the preferred embodi-
ment, an accelerometer (not shown in Figure 2) for ob-
taining an indication of tilt of the monitoring unit 20, used
for calibrating the pressure measurements as described
in further detail below. In other embodiments, a tilt sensor
of any suitable form may be used in place of an acceler-
ometer.
[0042] At the reverse side of the monitoring unit 20
there is preferably provided a fixation element, which may
be adhesive pad, for instance, such that the unit 20 can
be fixed to the hydration pack 12, to keep the unit 20
stably in place and also to provide reliable tilt measure-
ments. The fixation element may allow for removal of the

monitoring unit 20, for example to allow for the hydration
pack 12 to be cleaned after usage. Other forms of fixation
may be used, including and in some embodiments the
coupling to the outlet of the hydration pack may provide
sufficient hold to ensure that the monitoring unit 20 is
firmly attached to the hydration pack and tilts therewith.
[0043] A valve may be provided at the outlet port 44 of
the monitoring unit 20 for preventing back pressure from
the feed tube 16 This can be particularly advantageous
in cases where there is no drinking valve at the end of
the feed tube. In many cases, however, a drinking valve
is fitted at the distal end of the feed tube, in which case
the drinking valve will stop any back pressure being pro-
duced, so a monitoring unit valve is not required.
[0044] Referring to Figures 3 to 6, these show a prac-
tical embodiment of the monitoring unit 20 of Figures 1
and 2. The monitoring unit includes a housing 25 which
is usefully shaped to fit over an outlet element 14 of a
hydration pack 12 and includes a recessed side into
which the outlet element can fit snugly. In practice, the
housing 25 is preferably given an ergonomic shape, Fig-
ures 3 to 6 depicting a prototype.
[0045] The inlet port 42 includes a nozzle or tubular
element which is shaped and sized to fit into the outlet
of the hydration pack 12 with a watertight seal. The inlet
port 42 may be provided with one or more suitable O-
ring seals to ensure a water tight connection with the
hydration pack. The unit 20 may in some embodiments
include a one or more different fittings or attachments to
accommodate hydration packs having different shapes
or designs of outlet.
[0046] The outlet port 44 of the unit 20 has, in this ex-
ample, a series of outwardly tapering annular ridges to
hold a feed tube 16 in place. It will be appreciated that
other fittings may be used. In some embodiments, one
or more O-ring seals may be provided at the outlet port
44 for sealing purposes.
[0047] The inlet and outlet ports 42, 44 are usefully
arranged linearly, which enables the feed tube 16 to
maintain the same orientation as it would if attached di-
rectly to the outlet fitting of the hydration pack 12.
[0048] With reference particularly to Figures 5 and 6,
in this example the chamber 40 is formed by a curved
tubular member which resides in the housing 25 and in
practice extends downwardly, towards the hydration
pack outlet. At the end of the tube there is fitted the pres-
sure sensor 46 and the control unit 48. The pressure
sensor 46 may provide or be disposed in a fluid tight seal
at the end of the tubular chamber 40.
[0049] The inlet and outlet ports 42, 44 need not have
the shapes shown and may differ in other embodiments.
The inlet port 42 could also be in the form of a replaceable
adaptor to fit to different designs of hydration pack. If
need be, a connection hose may be provided for coupling
between the inlet port 42 and the outlet 14 of a hydration
pack.
[0050] The unit 20 shown in Figures 3 to 6 may be
designed to lie flatter to the hydration pack 12, for exam-
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ple by rotating the tubular chamber 40 by 90 degrees to
one side, which will allow the design of a shallower hous-
ing.
[0051] Referring now to Figures 7 to 11, these show
another practical embodiment of monitoring unit 20, in
particular a more ergonomically shaped housing. As with
the embodiments of Figures 2 to 6, monitoring unit 20
includes a housing 25, an inlet port 42 and an outlet port
44.
[0052] Referring to Figure 7, this shows a bottom per-
spective view of monitoring unit 20 including housing 25
with a convex side 84 and a recessed side 26 and two
side walls 80, 82. As described above, recessed side 26
allows the outlet element to locate snugly within the pe-
rimeter of housing 25. Inlet port 42 protrudes from the
convex side 84 and includes a first tubular element 50.
The tubular element 50 includes an internal diameter
equal to or smaller than the outer diameter of a standard
hydration bladder nozzle and is made of resilient material
so that it can fit tightly over the hydration bladder nozzle,
resulting in a water-tight connection between the moni-
toring unit 20 and the hydration pack 12. In some em-
bodiments, tubular element 50 is made of same or similar
material, and of equivalent dimensions, to a conventional
feed tube. Side walls 80, 82 of housing 25 include dimples
to aid gripping of the monitoring unit 20 by a user.
[0053] A pin 86 is provided protruding out from side
wall 80. Pin 86 provides a plug (not visible) that inserts
into housing 25 and blocks the entry to a battery com-
partment within monitoring unit 20. Preferably, pin 86 pro-
vides a water-tight seal to the battery compartment. Re-
moving pin 86 from housing 25 provides access to the
battery compartment.
[0054] Figure 8 shows a side perspective view of mon-
itoring unit 20. A second tubular coupling 52 can be seen
protruding out from the recessed side 26 and opposite
first tubular element 50. Tubular coupling 52 has an outer
diameter sized such that it can fit tightly within a standard
feed tube and provide a water-tight connection between
the monitoring unit 20 and the feed tube. In some em-
bodiments, the tubular coupling 52 includes one or more
circumferential ribs 54 of wider outer diameter to provide
a tight fit within the feed tube. This can be most clearly
seen in the side view shown in Figure 9. Additional cir-
cumferential ribs 56 may be provided along tubular cou-
pling 52 to help hold the feed tube in place.
[0055] The second tubular coupling 52 is made of more
rigid material than the first tubular element 50, such that
it may be grasped and the end inserted into a feed tube.
[0056] As can be seen in Figure 9, the first tubular el-
ement 50 and the second tubular coupling 52 are ar-
ranged along a common axis, which enables the feed
tube to extend from the hydration pack just as it would
have done when fitted directly thereto. Thus, the ergo-
nomics of the original assembly without the monitor are
maintained.
[0057] Figure 10 shows the monitoring unit 20 from a
top perspective view while Figure 11 shows the monitor-

ing unit 20 from a rear perspective view.
[0058] Figures 12 to 14 show example dimensions for
the monitoring unit 20.
[0059] Figure 15 shows monitoring unit 20 connected
to various designs of outlet nozzle or adaptor 90 of dif-
ferent hydration packs. For the sake of clarity of the Fig-
ures, the hydration packs are not shown in these Figures.
The inlet tube 42 from the monitoring unit 20 fits into the
outlet nozzle for the hydration packs 12, and is able to
accommodate the different shapes and designs of outlet.
In practice, the use of a tube as the connector from the
monitoring unit 20 to the outlet of a hydration pack avoids
the need to have different connectors for different hydra-
tion packs. The feed tube is typically a standard compo-
nent in the industry, that is the majority of hydration packs
use a common size of feed tube. As a result, using a
connector in the form of a tube provides a very efficient
coupling arrangement and one which is compatible with
the vast majority of existing products.
[0060] In practical tests, as can be seen in Figure 16,
the system of Figures 1 to 15 can provide an accurate
indication of volume of liquid in a hydration pack 12, with
the estimated volume being a close match to the actual
measured volume. This is the case when the hydration
pack 12 is disposed vertically or substantially vertically.
[0061] However, as depicted in Figure 17, the hydra-
tion pack 12 could be held in a variety of different orien-
tations in use, typically from around 0 to around 180° at
most. This may, for instance, be as a result of the manner
in which a user choses to carry the hydration pack, the
user’s orientation during sport or exercising, and so on.
For example, when the hydration pack 12 is held in a
rucksack by a runner or walker, it is likely to be kept sub-
stantially vertically, whereas when the user is cycling, the
pack 12 may be close to horizontal.
[0062] Referring now to Figure 18, for a hydration pack
filled with three litres of water it can be seen how the
expected volume estimate derived from a pressure
measurement alone deviates with angle of orientation of
the hydration pack 12. In this particular instance there is
reasonable correlation between the expected, estimated,
volume based on pressure measurements alone and ac-
tual volume within the hydration pack 12 at relatively low
angles of tilt.
[0063] Figure 19 shows the same hydration pack, filled
with three litres of water, when tilted at angles from
around 200° to less than 100°. It can be seen in this
instance that there is a greater deviation between the
expected, estimated, water volume based on pressure
measurement alone and the actual volume of liquid in
the pack 12. Figure 20 is similar to Figure 18, for a hy-
dration pack filled with two litres of water, while Figure
21 is similar to Figure 19, for a hydration pack filled with
two litres of water.
[0064] In general, the lesser the amount of liquid in the
pack 12 the greater will be the variations in pressure
measurements on tilting of the pack.
[0065] The preferred system 20 compensates for de-
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viations in measurements caused by tilt of the hydration
pack 12, by usage of the readings from the tilt angle sen-
sor, in the preferred embodiment the accelerometer. In
one embodiment, the controller includes a database with
correlation values based on pressure and tilt angle, such
that pressure measurements can be calibrated on the
basis of the detected tilt angle and the expected devia-
tions caused by the tilt taken into account as appropriate
in the calculation of remaining liquid. The database pref-
erably also includes calibration tables for different liquid
volumes in order to take into account variations caused
by the amount of liquid in the pack, and may also include
tables for different types of hydration pack, and so on. In
other embodiments, in place of a look-up table in a da-
tabase, the controller may include a calibration algorithm.
[0066] It is envisaged that the preferred system may
provide an algorithm giving the user with the ability to
self-calibrate the system, which will enable the user to
choose a preferred hydration pack and calibrate the mon-
itoring unit to suit that pack. The controller may also be
configured to provide a calibration routine to allow for
calibration of the accelerometer reading, in order to ac-
count for the monitoring unit to be attached by the user
to the user’s hydration pack in orientations other than
directly aligned with the main body of the pack. This self-
calibration routine may be done within the application in
a mobile telephone or within a dedicated controller.
[0067] The pressure sensor may also be calibrated, in
one example by fitting the monitoring unit 20 to the user’s
hydration pack and then filling the hydration pack to pre-
determined levels, preferably to maximum capacity and
then to at least one other known liquid level, such as
minimum level or any intermediate level indicated on the
hydration pack. The pressures detected by the pressure
sensor 46 can then be calibrated to the known liquid
amounts, preferably by curve fitting in order to generate
calibration coefficient values for estimating accurately
the amount of liquid in the pack at intermediate pressures.
Again, pressure calibration can be performed within a
mobile telephone application or a dedicated controller.
[0068] Figure 22 shows an example of a calibration
screen 91 within an application used by a user when cal-
ibrating the system. Instructions 92 on the calibration
screen indicate to a user the angles the hydration pack
needs to be tilted at, to allow the pressure sensor 46 to
calibrate at the known angles. For complete calibration,
the tilt angle ranges from 0° to 180°. An image of the
hydration pack 94 tilted at various angles may be provid-
ed to help guide the user. The calibration screen 90 may
also include a check box or tick section 96 where a tick
appears against each angle once calibration for that an-
gle is complete. In use, during a calibration routine a user
is taken through the various steps to tilt the bladder to
the set angles, and the controller obtains a measure of
pressure variation caused by the tilt. This allows the sys-
tem to work with different design, shapes and sizes of
hydration pack.
[0069] Figure 23 shows in further detail the compo-

nents of the preferred embodiment electronic module 48
of Figure 2. The pressure sensor 46 is disposed so as to
measure fluid pressure at the outlet 14 of the pack 12.
Signal conditioning circuitry 60 may be included for scal-
ing the pressure sensor analogue voltage (differential
voltage) to match with the analogue to digital converter
(ADC) 62 of microcontroller 70. The controller 70 is pref-
erably also configured to power down the pressure sen-
sor 46 when unused.
[0070] The tilt sensor (accelerometer) 64 is used to
identify the orientation/tilt angle of the pack 12. In a prac-
tical embodiment, the tilt sensor 64 is interfaced to the
controller via an I2C/SPI protocol as an interface. The X,
Y and Z axes acceleration values are then obtained from
the tilt sensor 64 to identify the pack’s orientation. This
module 64 is preferably also put in a power down mode
when unused.
[0071] Power is preferably derived from a 3V coin cell
78, connected via an ON/OFF switch 80. The ON/OFF
switch 80 is preferably readily accessible to the user to
turn off the device when not used and to turn it on as
necessary. A boost converter 72 may be provided to pow-
er the pressure sensor 46 (when the latter requires a
higher operating voltage) from the coin cell. This module
72 is preferably also put in power down mode when un-
used. The coin cell voltage can be monitored by the ADC
62 of microcontroller 70 to alert the user in the case of
low battery voltage.
[0072] The controller 70 also includes a Bluetooth
transceiver 74 connected to an antenna 76, flash memory
84 and RAM 86 for storing controller algorithms
(firmware) and, in some embodiments, calibration data.
The Bluetooth transceiver 74 will typically transfer meas-
urement readings to the user’s telephone.
[0073] Referring now to Figure 24, this shows in sche-
matic form the communication set up between the mon-
itoring device 20 attached to the hydration pack 12 and
the remote controller, in this embodiment an application
on a smartphone 30. At a first step, the application 30
carries out, at step 102, a pairing routine in order to pair
the smartphone 30 to the monitoring device 20. When
this is completed successfully, a suitable flag is set at
step 104 in the monitoring device (typically in memory of
the controller 70 of the electronic system of Figure 13).
The preferred application then initialises a calibration rou-
tine in step 106, providing guidance to the user as to how
to fill the hydration pack and how to orient the hydration
pack to obtain the required calibration data. At step 108
the controller 70 generates calibration data which is then
transferred back to the application 30 to generate a set
of configuration details at step 110, in effect to calibrate
the determination of the remaining volume of fluid within
the hydration pack 12 using graphs similar to those
shown in Figures 16 and 19 to 22. This data can be spe-
cific to the user’s hydration pack. The system may be
calibrated only when the monitoring unit 20 is first fitted
to a hydration pack 12 or refitted to an existing hydration
pack 12.
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[0074] When the configuration details have been de-
termined (step 110), the system proceeds to what could
be described as running operation, with readings period-
ically taken by the monitoring unit, at step 112, and then
transferred to the application 30, at step 114, for process-
ing and displaying on a display of the smartphone 30 an
indication of the amount of liquid remaining in the hydra-
tion pack 12. In the preferred embodiment, the applica-
tion 30 also provides an indication of fluid consumption
to the user, determined by obtaining a measure of the
rate of reduction in measured liquid in the hydration pack
12 over specific time periods. This can in some embod-
iments be correlated to the user’s desired rate of con-
sumption of fluid or to predetermined criteria, either built
into the application 30, typically dependent on the type
of exercise being performed, or pre-programmed into the
application 30 by the user, for example.
[0075] Referring now to Figure 25, this shows the rou-
tine performed by the monitoring unit 20. At step 200, the
monitoring unit is powered up, for example by the user
pressing or toggling the on/off switch 80 or by detection
of movement of the pack, for example by the accelerom-
eter 64. Once powered up, the routine proceeds to step
202 in which it determines whether a Bluetooth connec-
tion has been detected. If this is not the case, the routine
passes to step 204 at which the controller 70 continues
looking for a Bluetooth connection. When a Bluetooth
connection has been found, at step 206 it is determined
whether the monitoring unit 20 has already been paired
to the phone 30 and if this is not the case, at step 208
the routine looks for a pairing request from the telephone
30. Once paired, the routine passes to step 210 to de-
termine whether calibration data is available. If this is not
the case the controller 70 sends, at step 212, a request
to perform calibration. The routine then passes to step
214 to initiate a measurement sequence and in the first
step, that is step 216, the controller 70 obtains a measure
of the current status of the monitoring device 20 and
transmits that to the mobile telephone 30. At step 218,
the controller 70 determines whether a pre-determined
time interval has been reached and when this is the case
it passes to step 220 to take a measure of pressure and
orientation, which is forwarded to the telephone 30 via
the transceiver 74. The routine then passes to step 222,
which is reached also if the pre-determined time interval
has not elapsed, at which the monitoring unit 20 is kept
in a low power mode until the pre-determined interval
has been reached. In practice, it is preferred that meas-
ures of pressure and orientation are taken no more than
once every 60 seconds in order to conserve battery
charge. This interval can, of course, be changed in de-
pendence upon the expected or desired consumption of
fluid and this could be user-adjustable in some embodi-
ments.
[0076] Referring now to Figure 26, this shows a routine
performed by the application of the mobile telephone 30
in monitoring and advising on the status of the hydration
pack 12. The routine starts at step 300, typically on start-

ing up of the powering up of the application. At step 302
a connect sub-routine is initiated, which, at step 304, it
is determined whether the monitoring unit 20 is already
paired to the telephone 30. If this is not the case, at step
304, the routine pairs the telephone 30 to the monitoring
unit 20. Once paired, the routine passes to step 308 at
which it is determined if the monitoring unit 20 has been
calibrated and if this is not the case, the routine passes
to step 310 at which a calibration sequence is initiated.
Once calibrated, the routine continues to step 312 at
which configuration details are sent to the monitoring unit
20 to be stored in memory of the controller 70. At step
314 the routine obtains the current status of the hydration
pack 12 from the monitoring unit 20 and at step 316 the
application estimates the amount of liquid contained in
the hydration pack 12 on the basis of the status readings
obtained in step 314. At step 318 the routine stores the
estimated volume of water and provides an indication of
this to the user, for example as a graphical and/or nu-
merical indicator on the display of the telephone 30. At
step 320, the routine listens out for further transmitted
readings from the monitoring unit 20. When it is detected
at step 322 that new readings have been received, the
routine passes back to step 318; otherwise it returns to
step 320 to continue listening for the receipt of new read-
ings. When the routine passes back to step 318, the ap-
plication 30 will store the new readings and provide a
new indication of the volume of water remaining in the
hydration pack 12 and, in some embodiments, to gener-
ate an indication of rate of liquid consumption. This may
be indicated visually by means of a vertical bar graph
with coloured or illuminated bars changing from top down
as the level of liquid in the hydration pack 12 reduces.
Advantageously, the bar graph is designed to give a vis-
ual indication representative of the level of remaining flu-
id. In an embodiment, the volume of the water left within
the hydration pack is represented in the form of six or
more vertically stacked bars, each representing 16.6%
of total pack capacity.
[0077] There may also be displayed a numerical indi-
cation of remaining liquid, for example as a percentage
or volume. Indications of consumption may be as volume
of liquid drunk over time, or may in some embodiments
be in the form of, for example, coloured indications or
other graphical indications representative of adequate,
excessive or insufficient rate of consumption of liquid dur-
ing a period of exercise.
[0078] Preferably, the display of the telephone 30 con-
tinues to display the last determined water level until the
next reading is received.
[0079] In a practical embodiment, the default meas-
urement and upload interval is chosen to be 60 seconds.
If a user wishes, this value can be increased or reduced
as desired from the telephone application. It will be ap-
preciated that more frequent readings will reduce battery
life.
[0080] In some embodiments, measurements taken
during the consumption of liquid will be discarded as they
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will not give estimates of the volume of the liquid left within
the pack. More specifically, as the user draws liquid
through the feed tube 18, by sucking on the mouthpiece
18, the pressure in the chamber of the outlet device 40
will drop and therefore no longer provide a reliable indi-
cation of the volume of fluid remaining in the hydration
pack 12. Drinking by the user can be determined by a
sudden change in measured pressure or, where provid-
ed, by means of an electronic backflow valve at the outer
port 44 of the monitoring unit 20. Such a valve would
include an indicator of the status of the valve (open or
closed), with an open status indicating that the user is
drinking fluid. Such a valve could be opened by differen-
tial pressure between the chamber of the outlet device
40 and the feed tube 16, caused by the user sucking on
the mouthpiece 18, or be electronically controlled. The
valve will close once the user stops drinking.
[0081] In a practical embodiment, the remote device
30 need not store historical readings for cases where the
user is interested only in real-time or instant values. How-
ever, in other embodiments, the mobile phone 30 may
store historical data, in order to provide the user with an
indication of the rate liquid consumption of consumption.
[0082] In case that the Bluetooth communication is un-
available, the monitoring device 20 will not continue tak-
ing the measurements until the phone communication is
restored.
[0083] The monitoring device 20 is preferably calibrat-
ed with an actual pack used, rather than by a factory
based calibration which is not pack specific. This would
involve the user filling his/her hydration pack or container
with specific amount of water (the telephone application
30 would assist the user) and setting the calibration point
values.
[0084] In a practical embodiment, the following com-
ponents may be used, although it is to be understood
that these are examples only and that alternatives are
also suitable. A Bluetooth module nRF51822 (from Nor-
dic Semiconductor) is a suitable option. A suitable pres-
sure sensor module is MP3V5010 (from Freescale Sem-
iconductor), which has a pressure range from 0 to 10
kpa. A suitable accelerometer is LIS2DH12TR (from
STMicroelectronics). Advantageously, the monitoring
device 20 will use BLE 4.0 for communication with phone.
It is preferred that the monitoring device 20 is designed
to accommodate a standard 3/8 inch (9.5 mm) feed pipe,
making the device easily fitted to existing hydration as-
semblies.
[0085] It is to be appreciated that the teachings herein
are no limited to the use of a smart mobile phone for
calculating volume, consumption and communicating to
the user. Other embodiments may use other devices,
such as a watch, any other smart device, a dedicated
control and display unit, and so on.

Claims

1. A system (10) for monitoring the amount of fluid in a
hydration unit (12), having a fluid outlet (14), com-
prising:

a monitoring unit (20) including a fluid chamber
(40), an inlet port (42) attachable to a fluid outlet
(14) of a hydration unit (12), an outlet port (44)
for attachment to a feed tube (16), and a user
interface (30) for providing an indication of vol-
ume of fluid in the hydration unit;
the system being characterised by:

a pressure sensor (46) mounted to the mon-
itoring unit (20) and in pressure communi-
cation with the fluid chamber (40), a tilt sen-
sor operable to determine an angle of tilt of
the hydration unit;
a controller (48) coupled to the pressure
sensor (46) and to the tilt sensor, for obtain-
ing a pressure sensor signal therefrom, the
controller (48) being operable to determine
from the pressure sensor signal an indica-
tion of volume of fluid in the hydration unit,
and to compensate for deviations in pres-
sure measurements caused by tilt of the hy-
dration unit;
the user interface (30) being coupled to the
controller and operable to provide an indi-
cation of volume of fluid in the hydration unit.

2. A system according to claim 1, wherein the tilt sensor
is an accelerometer.

3. A system according to any preceding claim, including
a valve for preventing back pressure into the cham-
ber from a feed tube.

4. A system according to claim 3, wherein the valve is
disposed in the monitoring unit and is electronically
controlled by the controller.

5. A system according to any preceding claim, wherein
the controller (48) is mounted to the monitoring unit,
the system including a communications unit coupled
to the controller (48) and operable to send and/or
receive data between the controller and the user in-
terface (30).

6. A system according to any preceding claim, wherein
the controller (48):

a) includes a database of calibration values for
calibrating the indication of volume derived from
the sensed pressure; and/or
b) is operable to obtain a sequence of pressure
measurements and to determine therefrom fluid
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consumption.

7. A system according to any preceding claim, wherein
the user interface (30) is an application or pro-
gramme for a mobile telephone or watch.

8. A device for monitoring the amount of fluid in a hy-
dration unit, comprising:

a monitoring unit (20) including a fluid chamber
(40), an inlet port (42) attachable to a fluid outlet
of a hydration unit, and an outlet port (44) for
attachment to a feed tube, for providing an indi-
cation of volume of fluid in the hydration unit;
the device being characterised by:

a pressure sensor (46) mounted to the mon-
itoring unit (20) and in pressure communi-
cation with the fluid chamber;
a tilt sensor mounted to the monitoring unit,
the tilt sensor being operable to determine
an angle of tilt of the hydration unit and;
a controller (48) mounted to the monitoring
unit (20) and connected to the pressure sen-
sor (46) for obtaining a pressure sensor sig-
nal therefrom, the controller being operable
to determine from the pressure sensor sig-
nal an indication of volume of fluid in the
hydration unit and to compensate for devi-
ations in pressure measurements caused
by tilt of the hydration unit.

9. A device according to claim 8, wherein the controller

a) includes a database of calibration values for
calibrating the indication of volume derived from
sensed pressure; and/or
b) is operable to obtain a sequence of pressure
measurements and to determine therefrom fluid
consumption.

10. A device according to claim 8 or 9, including a valve
for preventing back pressure into the chamber from
a feed tube, the valve being disposed in the moni-
toring unit and being electronically controlled by the
controller (48).

11. A device according to any one of claims 8 to 10,
including a communications unit (30) connected to
the controller (48) and operable to send form and/or
receive data to the controller (48).

12. A device according to any one of claims 8 to 11,
wherein the inlet port is in the form of a replaceable
adaptor (42) to fit different designs of hydration unit
(12).

13. A device according to any one of claims 8 to 12,

including a connection hose (42) for coupling be-
tween the inlet port of the monitoring unit (10) and
the outlet port of the hydration unit (12).

14. A hydration unit including a system according to any
one of claims 1 to 7 or a device according to any one
of claims 8 to 13.

15. A hydration unit according to claim 14, wherein the
inlet port includes a first tubular element including
an internal diameter adapted to fit over the outlet port
of the hydration unit.

16. A hydration unit according to claim 14 or 15, wherein
the monitoring unit is integral with the hydration unit.

Patentansprüche

1. System (10) zum Überwachen der Menge an Flüs-
sigkeit in einer Hydratationseinheit (12), die einen
Flüssigkeitsauslass (14) hat, aufweisend:
eine Überwachungseinheit (20) mit einer Flüssig-
keitskammer (40), einer Einlassöffnung (42), die an
einem Flüssigkeitsauslass (14) einer Hydratations-
einheit (12) befestigbar ist, einer Auslassöffnung
(44) zur Befestigung an einem Zufuhrrohr (16) und
einer Nutzerschnittstelle (30) zum Bereitstellen einer
Anzeige von Flüssigkeitsvolumen in der Hydratati-
onseinheit; wobei das System gekennzeichnet ist
durch:

einen Drucksensor (46) der an der Überwa-
chungseinheit (20) angeordnet ist und in Druck-
verbindung mit der Flüssigkeitskammer (40)
steht, einen Neigungssensor, der betreibbar ist,
um einen Neigungswinkel der Hydratationsein-
heit zu bestimmen;
einen Kontroller (48), der mit dem Drucksensor
(46) und dem Neigungssensor verbunden ist,
um ein Drucksensorsignal davon zu erhalten,
wobei der Kontroller (48) bettreibbar ist, um von
dem Drucksensorsignal eine Anzeige von Flüs-
sigkeitsvolumen in der Hydratationseinheit zu
bestimmen, und um Abweichungen in Druck-
messungen zu kompensieren, die durch eine
Neigung der Hydratationseinheit hervorgerufen
wurden;
wobei die Nutzerschnittstelle (30) mit dem Kon-
troller verbunden ist und betreibbar ist, um eine
Anzeige von Flüssigkeitsvolumen in der Hydra-
tationseinheit bereitzustellen.

2. System nach Anspruch 1, wobei der Neigungssen-
sor ein Beschleunigungsmesser ist.

3. System nach einem vorhergehenden Anspruch, auf-
weisend ein Ventil zum Verhindern von Gegendruck
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in die Kammer von einem Zufuhrrohr.

4. System nach Anspruch 3, wobei das Ventil in der
Überwachungseinheit angeordnet ist und von dem
Kontroller elektronisch gesteuert wird.

5. System nach einem der vorhergehenden Ansprü-
che, wobei der Kontroller (48) in der Überwachungs-
einheit angeordnet ist, wobei das System eine Kom-
munikationseinheit aufweist, die mit dem Kontroller
(48) verbunden ist und die betreibbar ist, um Daten
zwischen dem Kontroller und der Nutzerschnittstelle
(30) zu senden und/oder zu empfangen.

6. System nach einem der vorhergehenden Ansprü-
che, wobei der Kontroller (48)

a) eine Datenbank mit Kalibrierungswerten auf-
weist zur Kalibrierung der Anzeige an Volumen,
das von dem erfassten Druck abgeleitet ist;
und/oder
b) betreibbar ist, um eine Sequenz von Druck-
messungen zu erhalten und davon einen Flüs-
sigkeitsverbrauch zu bestimmen.

7. System nach einem vorhergehenden Anspruch, wo-
bei die Nutzerschnittstelle (30) eine Anwendung
oder ein Programm für ein Mobiltelefon oder eine
Uhr ist.

8. Vorrichtung zum Überwachen der Menge an Flüs-
sigkeit in einer Hydratationseinheit, aufweisend:

eine Überwachungseinheit (20) mit einer Flüs-
sigkeitskammer (40), einer Einlassöffnung (42),
die an einem Flüssigkeitsauslass einer Hydra-
tationseinheit befestigbar ist, und einer Auslas-
söffnung (44) zur Befestigung an einem Zufuhr-
rohr, zum Bereitstellen einer Anzeige von Flüs-
sigkeitsvolumen in der Hydratationseinheit;
wobei die Vorrichtung gekennzeichnet ist
durch:

einen Drucksensor (46) der an der Überwa-
chungseinheit (20) angeordnet ist und in
Druckverbindung mit der Flüssigkeitskam-
mer steht,
einen Neigungssensor, der an der Überwa-
chungseinheit angeordnet ist, wobei der
Neigungssensor betreibbar ist, um einen
Neigungswinkel der Hydratationseinheit zu
bestimmen; und
einen Kontroller (48), der an der Überwa-
chungseinheit (20) angeordnet ist der mit
dem Drucksensor (46) verbunden ist, um
ein Drucksensorsignal davon zu erhalten,
wobei der Kontroller bettreibbar ist, um von
dem Drucksensorsignal eine Anzeige von

Flüssigkeitsvolumen in der Hydratations-
einheit zu bestimmen und um Abweichun-
gen in Druckmessungen zu kompensieren,
die durch eine Neigung der Hydratations-
einheit hervorgerufen wurden.

9. Vorrichtung nach Anspruch 8, wobei der Kontroller

a) eine Datenbank mit Kalibrierungswerten auf-
weist zur Kalibrierung der Anzeige an Volumen,
das von dem erfassten Druck abgeleitet ist;
und/oder
b) betreibbar ist, um eine Sequenz von Druck-
messungen zu erhalten und davon einen Flüs-
sigkeitsverbrauch zu bestimmen.

10. System nach Anspruch 8 oder 9, aufweisend ein
Ventil zum Verhindern von Gegendruck in die Kam-
mer von einem Zufuhrrohr, wobei das Ventil in der
Überwachungseinheit angeordnet ist und durch den
Kontroller (48) elektronisch gesteuert wird.

11. Vorrichtung nach einem der Ansprüche 8 bis 10, auf-
weisend eine Kommunikationseinheit (30), die mit
dem Kontroller (48) verbunden ist, und die betreibbar
ist, um Daten zu dem Kontroller (48) zu senden
und/oder zu empfangen.

12. Vorrichtung nach einem der Ansprüche 8 bis 11, wo-
bei die Einlassöffnung in Form eines ersetzbaren Ad-
apters (42) vorliegt, um verschiedene Designs von
Hydratationseinheiten (12) zu befestigen.

13. Vorrichtung nach einem der Ansprüche 8 bis 12, auf-
weisend einen Verbindungsschlauch (42) zum Ver-
binden zwischen der Einlassöffnung der Überwa-
chungseinheit (10) und der Auslassöffnung der Hy-
dratationseinheit (129.

14. Hydratationseinheit, aufweisend ein System nach ei-
nem der Ansprüche 1 bis 7 oder eine Vorrichtung
nach einem der Ansprüche 8 bis 13.

15. Hydratationseinheit nach Anspruch 14, wobei die
Einlassöffnung ein erstes rohrförmiges Element auf-
weist, mit einem Innendurchmesser, der geeignet
ist, um über die Auslassöffnung der Hydratations-
einheit zu passen.

16. Hydratationseinheit nach Anspruch 14 oder 15, wo-
bei die Überwachungseinheit integral mit der Hydra-
tationseinheit ist.

Revendications

1. Système (10) pour surveiller la quantité de fluide
dans une unité d’hydratation (12), ayant une sortie
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de fluide (14), comprenant :

une unité de surveillance (20) comprenant une
chambre de fluide (40), un orifice d’entrée (42)
apte à être fixé à une sortie de fluide (14) d’une
unité d’hydratation (12), un orifice de sortie (44)
destiné à être fixé à un tube d’alimentation (16),
et une interface utilisateur (30) pour fournir une
indication de volume de fluide dans l’unité
d’hydratation ;
le système étant caractérisé par :

un capteur de pression (46) monté sur l’uni-
té de surveillance (20) et en communication
de pression avec la chambre de fluide (40),
un capteur d’inclinaison destiné à détermi-
ner un angle d’inclinaison de l’unité
d’hydratation ;
un contrôleur (48) couplé au capteur de
pression (46) et au capteur d’inclinaison,
pour obtenir un signal de capteur de pres-
sion à partir de celui-ci, le contrôleur (48)
étant capable de déterminer, à partir du si-
gnal de capteur de pression, une indication
de volume de fluide dans l’unité d’hydrata-
tion et à compenser des écarts de mesures
de pression causés par une inclinaison de
l’unité d’hydratation ;
l’interface utilisateur (30) étant couplée au
contrôleur et destinée à fournir une indica-
tion de volume de fluide dans l’unité d’hy-
dratation.

2. Système selon la revendication 1, dans lequel le cap-
teur d’inclinaison est un accéléromètre.

3. Système selon l’une quelconque des revendications
précédentes, comprenant une valve pour empêcher
une contre-pression dans la chambre provenant
d’un tube d’alimentation.

4. Système selon la revendication 3, dans lequel la val-
ve est disposée dans l’unité de surveillance et est
commandée électroniquement par le contrôleur.

5. Système selon l’une quelconque des revendications
précédentes, dans lequel le contrôleur (48) est mon-
té sur l’unité de surveillance, le système comprenant
une unité de communication couplée au contrôleur
(48) et destinée à envoyer et/ou recevoir des don-
nées entre le contrôleur et l’interface utilisateur (30).

6. Système selon l’une quelconque des revendications
précédentes, dans lequel le contrôleur (48) :

a) comprend une base de données de valeurs
d’étalonnage pour étalonner l’indication de vo-
lume obtenue à partir de la pression détectée ;

et/ou
b) est destiné à obtenir une séquence de mesu-
res de pression et à déterminer, à partir de celle-
ci, une consommation de fluide.

7. Système selon l’une quelconque des revendications
précédentes, dans lequel l’interface utilisateur (30)
est une application ou un programme pour un télé-
phone mobile ou une montre.

8. Dispositif pour surveiller la quantité de fluide dans
une unité d’hydratation, comprenant :

une unité de surveillance (20) comprenant une
chambre de fluide (40), un orifice d’entrée (42)
apte à être fixé à une sortie de fluide d’une unité
d’hydratation, et un orifice de sortie (44) destiné
à être fixé à un tube d’alimentation, pour fournir
une indication de volume de fluide dans l’unité
d’hydratation ;
le dispositif étant caractérisé par :

un capteur de pression (46) monté sur l’uni-
té de surveillance (20) et en communication
de pression avec la chambre de fluide ;
un capteur d’inclinaison monté sur l’unité de
surveillance, le capteur d’inclinaison étant
destiné à déterminer un angle d’inclinaison
de l’unité d’hydratation ; et
un contrôleur (48) monté sur l’unité de sur-
veillance (20) et relié au capteur de pression
(46) pour obtenir un signal de capteur de
pression à partir de celui-ci, le contrôleur
étant destiné à déterminer, à partir du signal
de capteur de pression, une indication de
volume de fluide dans l’unité d’hydratation
et à compenser des écarts de mesures de
pression causés par une inclinaison de
l’unité d’hydratation.

9. Dispositif selon la revendication 8, dans lequel le
contrôleur

a) comprend une base de données de valeurs
d’étalonnage pour étalonner l’indication de vo-
lume obtenue à partir d’une pression détectée ;
et/ou
b) est destiné à obtenir une séquence de mesu-
res de pression et à déterminer, à partir de celle-
ci, une consommation de fluide.

10. Dispositif selon la revendication 8 ou 9, comprenant
une valve pour empêcher une contre-pression dans
la chambre provenant d’un tube d’alimentation, la
valve étant disposée dans l’unité de surveillance et
étant commandée électroniquement par le contrô-
leur (48).
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11. Dispositif selon l’une quelconque des revendications
8 à 10, comprenant une unité de communication (30)
reliée au contrôleur (48) et destinée à envoyer des
données au contrôleur (48) et/ou à recevoir des don-
nées en provenance de celui-ci.

12. Dispositif selon l’une quelconque des revendications
8 à 11, dans lequel l’orifice d’entrée se présente sous
la forme d’un adaptateur remplaçable (42) pour
s’adapter à différentes conceptions d’unité d’hydra-
tation (12).

13. Dispositif selon l’une quelconque des revendications
8 à 12, comprenant un tuyau souple de raccorde-
ment (42) pour un couplage entre l’orifice d’entrée
de l’unité de surveillance (10) et l’orifice de sortie de
l’unité d’hydratation (12).

14. Unité d’hydratation comprenant un système selon
l’une quelconque des revendications 1 à 7 ou un
dispositif selon l’une quelconque des revendications
8 à 13.

15. Unité d’hydratation selon la revendication 14, dans
laquelle l’orifice d’entrée comprend un premier élé-
ment tubulaire comprenant un diamètre interne con-
çu pour s’adapter sur l’orifice de sortie de l’unité d’hy-
dratation.

16. Unité d’hydratation selon la revendication 14 ou 15,
dans laquelle l’unité de surveillance est solidaire de
l’unité d’hydratation.
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一种用于监测水合袋中的流体体积的系统，包括监测单元，该监测单元
附接到水合袋的输出和进料管上。 监视单元包括压力传感器和倾斜传感
器。 压力传感器获得水合作用包内的流体压力的测量值，该测量值可用
于估计水合作用包中的剩余流体。 倾斜传感器能够提供调节参数，以调
节由于水合作用包的倾斜引起的压力变化。 移动电话上的应用为用户提
供了水合包装中剩余液体的指示。 该应用程序提供了剩余液体的视觉指
示，还可以提供消耗速率的指示。 该应用程序还可以校准系统，使系统
能够安装到现有的水化包装组件上。
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