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(54) SANITARY SYSTEM COMPRISING AT LEAST ONE VACUUM SANITARY APPARATUS

(57) A sanitary system (1) comprising:
- at least one vacuum sanitary apparatus (1) comprising
a monitoring assembly (7), which is configured to monitor
the operation of the sanitary apparatus (1); the monitoring
assembly (7) comprising at least one sensor (20a; 20b,
20c; 20d; 20e), which is configured to detect operation
data of at least one component of the sanitary apparatus
and one control board (21), which is configured to store
the data detected by the at least one sensor (20a; 20b,

20c; 20d; 20e); wherein the control board (21) comprises
a power supply battery, which is configured to power the
control board (21) itself and the at least one sensor (20a;
20b, 20c; 20d; 20e) of the monitoring device (7);
- a monitoring server (31), which is in data communication
with the control board (21) of the at least one sanitary
apparatus (1); either the control board (21) or the moni-
toring server (31) being configured to process the data
stored by the control board (21).
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims priority from Ital-
ian patent application no. 102022000010643 filed on 23
May 2022, the entire disclosure of which is incorporated
herein by reference.

TECHNICAL FIELD

[0002] This invention relates to a sanitary system com-
prising at least one vacuum sanitary apparatus provided
with a monitoring assembly configured to monitor at least
the state and operation of the sanitary apparatus.

BACKGROUND

[0003] In the naval sector and, more generally, the
transport sector, so-called "vacuum" toilets are normally
used, which are connected to a discharge circuit provided
with at least one vacuum pump.
[0004] Toilets of this type may also be used inside
buildings to avoid architectural constraints for the pas-
sage of pipes and to have maximum design flexibility.
[0005] The applications of this type of toilet in the trans-
port sector (ships, etc.) are very widespread.
[0006] In cruise ships, for example, the number of vac-
uum toilets is very high if you think that a cruise ship, on
average, hosts between 2,000 and 5,000 passengers.
[0007] In any case, the ordinary maintenance cannot
prevent sudden failures, especially when owing to im-
proper or incorrect use by the users.
[0008] Frequent maintenance operations are, there-
fore, necessary and, sometimes, the damage done to
the toilets is so serious as to require replacement of one
or more parts of the apparatus with significant costs in
terms of time and money.
[0009] Above all, in the event of the malfunction of toi-
lets provided to individual cabins of cruise ships, opera-
tions of this type also impact the organisation and ar-
rangement of guests because they may impose an inter-
ruption on using the toilet, potentially for a long time.

SUMMARY

[0010] It is, thus, a goal of this invention to provide a
sanitary system that is easy and economical to produce
comprising at least one vacuum sanitary apparatus that
is able to signal malfunctions in the at least one sanitary
apparatus in a timely manner so as to facilitate the main-
tenance operations and enable, preferably remotely, to
check the current state of operation of the at least one
sanitary apparatus (for example, to control in real time
the operation of the sanitary apparatus of a ship cabin
before giving it to the customer.
[0011] Some solutions are known from the patents
DE102019007946, DE102018006919,

US2018/023275, US2021/404167. However, these so-
lutions require structural works on the system. For this
reason, these solutions are not very flexible and are very
costly. In accordance with these purposes, this invention
relates to a sanitary system comprising:

- at least one vacuum sanitary apparatus comprising:

+a collecting bowl for collecting sewage;
+a flush duct, which connects the collecting bowl
to a water supply source;
+a discharge duct, which fluidically connects the
collecting bowl to a discharge circuit;
+a discharge valve, which is arranged along the
discharge duct and is configured to selectively
allow/interrupt the discharge of sewage from the
collecting bowl;
+a flush valve, which is arranged along the flush
duct and is configured to selectively enable/dis-
able the water supply to the collecting bowl;
+a manual discharge control comprising a pneu-
matic button and an air supply duct;
+a control mechanism, which is controlled by the
manual discharge control and is configured to
regulate the opening/closing of the discharge
valve and of the flush valve; wherein the air sup-
ply duct connects the pneumatic button to the
control mechanism; and
+a monitoring assembly configured to monitor
the operation of the at least one sanitary appa-
ratus; the monitoring assembly comprising at
least one sensor configured to detect operation
data of at least one component of the sanitary
apparatus and one control board, which is con-
figured to store the data detected by the at least
one sensor; wherein the control board compris-
es a power supply battery, which is configured
to power the control board itself and the at least
one sensor of the monitoring device;

- a monitoring server, which is in data communication
with the control board of the at least one sanitary
apparatus; either the control board or the monitoring
server being configured to process the data stored
by the control board.

[0012] Advantageously, the sanitary apparatus of the
system according to this invention does not require any
wiring nor electricity supply, neither for the operation of
the components, nor for the monitoring. This enables fast
and simple installation, including in systems already in-
stalled on board.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Additional features and advantages of this in-
vention will be clear from the description that follows of
a non-limiting embodiment, with reference to the at-
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tached figures, in which:

- - Figure 1 is a schematic representation of a vacuum
sanitary apparatus of a sanitary system according
to this invention;
- - Figure 2 is a schematic representation of a sanitary
system in accordance with this invention.

DESCRIPTION OF EMBODIMENTS

[0014] In Figure 1, reference number 1 indicates a vac-
uum sanitary apparatus.
[0015] In the non-limiting example described and illus-
trated here, the sanitary apparatus is a sanitary appara-
tus of a ship sanitary system.
[0016] It is understood that the sanitary apparatus 1
according to this invention may also find application in
another context, for example in hydraulic systems on
trains, airplanes, or even at home.
[0017] The sanitary apparatus 1 comprises a collecting
bowl 2 for collecting sewage; a flush duct 3, which con-
nects the collecting bowl 2 to a water supply source 4; a
discharge duct 5, which fluidically connects the collecting
bowl 2 to a discharge circuit 6; and a monitoring assembly
7 configured to monitor the operation of the sanitary ap-
paratus 1.
[0018] The discharge circuit 6 is a vacuum one and,
as a result, the sanitary apparatus 1 is a vacuum one.
[0019] In the non-limiting example described and illus-
trated herein, the sanitary apparatus 1 is a toilet. In par-
ticular, the collecting bowl 2 is intended to collect sewage
to be discharged.
[0020] The flush duct 3 is configured to convey water
from the water supply source 4 into the collecting bowl
2, so as to flush the collecting bowl 2.
[0021] The discharge duct 5 is configured to convey
the sewage in the collecting bowl 2 into the discharge
circuit 6, so as to discharge said sewage from the col-
lecting bowl 2.
[0022] The water supply source 4 is a tank filled with
water intended to flush the collecting bowl 2 or a water
distribution circuit.
[0023] The discharge circuit 6 (also called vacuum cir-
cuit) is schematically represented in Figure 1 and is better
detailed (though schematically) in Figure 2.
[0024] With reference to Figure 2, the discharge circuit
6 comprises at least one main duct 6a and multiple con-
nection branches 6b configured to connect the main duct
6a to the discharge duct 5 of the respective sanitary ap-
paratus 1. The main duct 6a is connected to a vacuum-
generating device 6c configured to create a depression
in the at least one discharge circuit 6 and to facilitate the
collection of the sewage in a collection tank 6d.
[0025] The sanitary apparatus 1 also comprises a dis-
charge valve 8, which is arranged along the discharge
duct 5 and is configured to selectively allow/interrupt the
discharge of sewage from the collecting bowl 2; and a
discharge valve 9, which is arranged along the flush duct

3 and is configured to selectively allow/interrupt the sup-
ply of water to the collecting bowl 2.
[0026] In addition, the sanitary apparatus 1 comprises
a manual discharge control 10 and a control mechanism
11, which is controlled by the manual discharge control
10 and is configured to activate the opening of the dis-
charge valve 8 and of the flush valve 9.
[0027] The discharge valve 8 is a pneumatic valve
comprising a shutter (not visible in the attached figure)
whose position is adjusted by the control mechanism 11.
[0028] When the shutter of the discharge valve 8 is in
the closed position, there is no discharge of sewage be-
tween the collecting bowl 2 and the discharge circuit 6.
[0029] When the shutter of the discharge valve 8 is in
the open position, the vacuum generated in the discharge
circuit 6 causes a pressure difference that encourages
the flow of sewage from the collecting bowl 2 to the dis-
charge circuit 6.
[0030] The flush valve 9 is a pneumatic valve compris-
ing a shutter whose position is adjusted by the control
mechanism 11.
[0031] When the shutter of the flush valve 9 is in the
closed position there is no discharge of water in the col-
lecting bowl 2.
[0032] When the shutter of the flush valve 9 is in the
open position, the water of the water supply source 4 is
injected into the collecting bowl 2 encouraging flushing.
[0033] In addition, the sanitary apparatus 1 comprises
a dispenser 12, which is connected to the flush duct 3
and is configured to deliver flushing water into the col-
lecting bowl 2.
[0034] In the case described here and illustrated, the
dispenser 12 comprises at least one nozzle connected
to one end of the flush duct 3.
[0035] In more detail, the dispenser 12 comprises mul-
tiple end nozzles (not visible in the figure attached), ba-
sically distributed along a path basically around the pe-
rimeter of the collecting bowl 2 and directed so as to
suitably flush the inside of the collecting bowl 2 during
flushing.
[0036] The control mechanism 11 comprises a pneu-
matic actuator 13, which is controlled by the manual dis-
charge control 10 and is configured to selectively move
the shutter of the discharge valve 8 and the shutter of
the flush valve 9. The pneumatic actuator 13, by defini-
tion, does not require any electricity.
[0037] In the non-limiting example described and illus-
trated here, the control mechanism 11 does not simulta-
neously control the discharge valve 8 and the flush valve
9. For example, the opening of the flush valve 9 is sub-
sequent to the opening of the discharge valve 8 to avoid
excessive accumulation of water in the collecting bowl
2, while the closure of the flush valve 9 is subsequent to
the closure of the discharge valve 8 so that a desired
amount of stagnant water remains in the collecting bowl
2.
[0038] One variant not illustrated requires that the con-
trol mechanism 11 simultaneously controls the discharge
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valve 8 and the flush valve 9.
[0039] The manual discharge control 10 comprises a
pneumatic button 14, an air supply duct 15, which con-
nects the pneumatic button 14 to the control mechanism
11, and a check valve 16 arranged along the air supply
duct 15 intended to prevent the reflux of air towards the
pneumatic button 14 along the air supply duct 15.
[0040] Specifically, the pneumatic button 14 is provid-
ed with a compression chamber 17 connected to the air
supply duct 15, while the air supply duct 15 is connected
to the pneumatic actuator 13.
[0041] In use, when the user presses the pneumatic
button 14 it sends the slightly compressed air to the pneu-
matic actuator 13 of the control mechanism 11 through
the air supply duct 15. The pneumatic actuator 13 con-
veys the actuating control so as to open the discharge
valve 8 and, subsequently, the flush valve 9.
[0042] The monitoring assembly 7 configured to mon-
itor the operation of the sanitary apparatus 1 comprises
at least one sensor configured to detect operation data
of at least one component of the sanitary apparatus 1
and a control board 21 configured to store the data de-
tected by the at least one sensor and to process the data
detected, if necessary.
[0043] In the non-limiting example described and illus-
trated here, the monitoring assembly 7 comprises at least
one depression sensor 20a arranged along the discharge
duct 5 downstream of the discharge valve 8.
[0044] In other words, the depression sensor 20a is
arranged between the discharge valve 8 and the dis-
charge circuit 6.
[0045] The depression sensor 20a sends the data de-
tected to the control board 21.
[0046] In use, if the depression sensor 20a detects the
presence of a vacuum (i.e. pressures below a certain
threshold value) when the valve 8 is closed, the control
board 21 does not signal faults, if, in contrast, the de-
pression sensor 20a detects pressures above the thresh-
old value, there is a fault in the discharge of sewage and
the control board 21, as we will see below, proceeds with
the alert. There could, in fact, be damage in the discharge
circuit 6 (for example, the lack of a vacuum) or in the
discharge valve 8.
[0047] In the non-limiting example described and illus-
trated here, the monitoring assembly 7 also comprises a
trigger sensor 20b configured to detect the activation of
the manual discharge control 10, and at least one valve-
monitoring sensor 20c configured to monitor the opening
and/or closing of the discharge valve 8 and/or the flush
valve 9.
[0048] The trigger sensor 20b is a pressure sensor ar-
ranged along the air supply duct 15 and configured to
detect the air pressure along the air supply duct 15.
[0049] The data of the trigger sensor 20b are sent to
the control board 21 that, as we will see below will process
them together with the data coming from the at least one
valve-monitoring sensor 20c.
[0050] In the non-limiting example described and illus-

trated here, there is just one valve-monitoring sensor 20c
and it is configured to monitor the flush valve 9.
[0051] It is understood that the monitoring assembly 7
may also comprise an additional valve-monitoring sensor
configured to also monitor the discharge valve 8.
[0052] The valve-monitoring sensor 20c is a pressure
sensor arranged downstream of the flush valve 9 and it
is configured to detect the pressure of the water in the
flush duct 3.
[0053] The control board 21, thus, receives the trigger
data from the trigger sensor 20b and the operation data
of the flush valve 9 from the valve-monitoring sensor 20c.
[0054] If the trigger sensor 20b detects a pressure
above the predefined threshold and if the valve-monitor-
ing sensor 20c detects a pressure downstream of the
flush valve 9, then the control board 21 does not signal
any malfunction in the control mechanism 11. If, on the
contrary, the trigger sensor 20b detects a pressure above
the predefined threshold and if the valve-monitoring sen-
sor 20c detects a pressure downstream of the flush valve
9 within a predefined time period, then the control board
21 signals a fault. The control mechanism 11 and/or the
flush valve 8 could, in fact, have problems.
[0055] Similar considerations are made if there is a
valve-monitoring sensor for the discharge valve 8 down-
stream of the discharge valve 8 along the discharge duct
5 (alternatively to or along with the valve-monitoring sen-
sor for the flush valve 8). If, upon triggering the manual
discharge control 10, there is no opening of the flush
valve within a predefined time period, there is an opera-
tion fault in the control mechanism 11 and/or in the dis-
charge valve 8.
[0056] The control board 21 is preferably configured
to process the data detected by the valve-monitoring sen-
sor 20c at a different time to checking the opening and
closing times of the valve monitored and to signal any
faults encountered.
[0057] For example, if the valve-monitoring sensor 20c
does not detect a decrease in the pressure within a de-
fined period from the pressure increase, the monitored
valve is open and has closing problems. If this period has
passed, there is a fault in the valve being monitored.
[0058] In accordance with a variant represented in
dashed lines in Figure 1, the sanitary apparatus compris-
es an emergency line 22, which connects a portion of the
discharge duct 5 arranged upstream of the discharge
valve 8 and a portion of the discharge circuit 6 arranged
downstream of the discharge valve 8 and is provided an
ON/OFF emergency valve 23.
[0059] The control board 21 is, in this case, configured
to trigger the emergency valve 23 when the valve-mon-
itoring sensor 20c does not detect a pressure above a
reference value within a predefined time period after the
triggering of the manual discharge control 10. Basically,
the emergency line 22 is a by-pass line configured to
potentially circumvent a malfunction in the discharge
valve 8 and to enable the discharge of the sewage, avoid-
ing the risk of flooding.
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[0060] If the failed discharge issue is not the result of
the discharge valve 8, the triggering of the emergency
valve 23 cannot resolve the problem.
[0061] The emergency valve 23 may be actuated
pneumatically or electrically (for example powered by the
battery of the control board 21, as we will see in detail
below).
[0062] In the non-limiting example described and illus-
trated here, the monitoring assembly 7 also comprises a
level sensor 20d configured to detect the presence of
water in the collecting bowl 2 at a certain level of the
collecting bowl 2.
[0063] The level sensor 20d is configured to send a
water presence signal to the control board 21.
[0064] The control board 21 is configured to signal a
fault when the presence of water is detected for a time
period exceeding a threshold value. In this way, the sen-
sor does not detect as a fault the mere passage of water
on the walls of the collecting bowl 2 that occurs during
normal flushing, but detects as an anomaly the presence
of water at the level at which the sensor is arranged for
an extended period. This identifies a blocking/failed dis-
charge or a locking of the flush valve in the open position
(continual flushing).
[0065] The level sensor 20d is preferably defined by a
sensor based on measuring the level of conductivity in-
stalled so it is not in contact with the liquid.
[0066] In the non-limiting example described and illus-
trated here, the monitoring assembly 7 also comprises a
water detection sensor 20e configured to detect the pres-
sure of the water supplied to flush the apparatus 1 and
to send the data to the control board 21. The water de-
tection sensor 20e is arranged upstream of the flush valve
9.
[0067] If the water detection sensor 20e detects a lower
pressure than the desired reference pressure, the control
board 21 signals a fault in the water supply source 4.
[0068] As already detailed in part, the control board 21
receives the data detected by the sensors (in the example
20a, 20b, 20c, 20d and 20e) and processes them to send
malfunction alerts and/or alarms.
[0069] The control board 21 may be configured to issue
local alarms or alerts (for example on a interface screen
visible to the user) or to send said alarms or alerts to a
data collection server 31, preferably wirelessly, as we
will see in more detail below.
[0070] The control board 21 comprises a power supply
battery (not visible in the attached figures), which is con-
figured to supply the control board 21 itself and the sen-
sors of the monitoring device 7 installed in the apparatus
1 (in the example, the sensors 20a, 20b, 20c, 20d, and
20e).
[0071] If there is an emergency valve 23 and it is elec-
trically actuated, the power supply battery is configured
to also supply said emergency valve 23.
[0072] The control board 21 is preferably housed in a
casing (not illustrated) that is resistant to water, for ex-
ample made of epoxy resin and provided with a ventila-

tion opening arranged so as to avoid the entry of wa-
ter/sewage if a component malfunctions.
[0073] In other words, the control board and the power
supply battery are housed in a watertight casing.
[0074] Figure 2 illustrates the sanitary system 30 ac-
cording to this invention comprising multiple sanitary ap-
paratuses 1.
[0075] The system 30 comprises multiple sanitary ap-
paratuses 1 located in a monitoring area and a monitoring
server 31, preferably a single one.
[0076] In the non-limiting example described and illus-
trated here, the monitoring area is a ship 34 (schemati-
cally represented) and the sanitary apparatuses 1 are
distributed in the cabins and in the common areas.
[0077] The system 30 also comprises multiple vacu-
um-monitoring sensors 28 arranged along the vacuum
discharge circuit 6. Preferably, the vacuum-monitoring
sensors 28 are arranged along the main duct 6a at pre-
defined intervals so as to basically monitor the presence
of a vacuum in the whole main duct 6a.
[0078] Preferably, the vacuum-monitoring sensors 28
are pressure sensors configured to transmit the data de-
tected wirelessly. Preferably, the system 30 also com-
prises multiple data collection units 32, each of which is
configured to collect the data sent by the control boards
21 of a corresponding sub-group of sanitary apparatuses
1 and to send said data to the monitoring server 31, pref-
erably using an Ethernet data line 35.
[0079] Preferably, the data collection units 32 also col-
lect the data sent by corresponding sub-groups of vacu-
um-monitoring sensors 28.
[0080] The monitoring server 31 is configured to store
and process the data/alarms/alerts coming from each
control board 21 and from any vacuum-monitoring sen-
sors 28.
[0081] The control boards 21 send the data collected
and any processed regularly. Preferably, it is also possi-
ble to consult the data of the control boards 21 "on de-
mand" from the monitoring server 31, without waiting for
the regular sending thereof.
[0082] The data collection units 32 are supplied by the
Ethernet data line 35 and may manage the incoming data
of a large number of sanitary apparatuses. In the non-
limiting example described and illustrated here, the units
32 may manage the incoming data of 200 sanitary ap-
paratuses 1.
[0083] According to a variant not illustrated, some cal-
culation functions described above as performed by the
control board 21 may be assigned to the monitoring serv-
er 31 for economy of components and energy consump-
tion.
[0084] Thanks to the introduction of the sensors de-
scribed, it will be possible to have the situation of the
sanitary apparatus 1 continuously monitored, to receive
alarms in case of blockages, failures, or other unexpect-
ed events, and it will be possible to understand, precisely,
the size and locality of the damage. Advantageously, this
monitoring may be carried out remotely and the monitor-
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ing may concern multiple apparatuses 1 without limitation
as to number.
[0085] Thanks to the architecture of the system 30 and
to the presence, on each apparatus 1, of a control board
21, the operation of each apparatus 1 will always be mon-
itored using the sensors, controlled by the control board
21 and managed by sending alarms and remote interro-
gation of the control board 21.
[0086] The introduction of the monitoring device in a
vacuum sanitary apparatus ensures and improves the
quality of the apparatus, also introducing the concept of
monitoring and preventive maintenance with clear sav-
ings in terms of costs and intervention times.
[0087] Lastly, it is clear that modifications and varia-
tions may be made to the apparatus and system de-
scribed herein without departing from the scope of the
present invention as set forth in the claims.

Claims

1. A sanitary system (1) comprising:

- at least one vacuum sanitary apparatus (1)
comprising:

oa collecting bowl (2) for collecting sewage;
o a flush duct (3), which connects the col-
lecting bowl (2) to a water supply source (4);
o a discharge duct (5), which fluidically con-
nects the collecting bowl (2) to a discharge
circuit (6);
o a discharge valve (8), which is arranged
along the discharge duct (5) and is config-
ured to selectively allow/interrupt the dis-
charge of sewage from the collecting bowl
(2);
oa flush valve (9), which is arranged along
the flush duct (3) and is configured to selec-
tively enable/disable the water supply to the
collecting bowl (2);
+a manual discharge control (10) compris-
ing a pneumatic button (14) and an air sup-
ply duct (15);
+a control mechanism (11), which is control-
led by the manual discharge control (10)
and is configured to regulate the open-
ing/closing of the discharge valve (8) and of
the flush valve (9); wherein the air supply
duct (15) connects the pneumatic button
(14) to the control mechanism (11); and
+a monitoring assembly (7) configured to
monitor the operation of the sanitary appa-
ratus (1); the monitoring assembly (7) com-
prising at least one sensor (20a; 20b, 20c;
20d; 20e) configured to detect operation da-
ta of at least one component of the sanitary
apparatus and one control board (21),

which is configured to store the data detect-
ed by the at least one sensor (20a; 20b, 20c;
20d; 20e); wherein the control board (21)
comprises a power supply battery, which is
configured to power the control board (21)
itself and the at least one sensor (20a; 20b,
20c; 20d; 20e) of the monitoring device (7);

- a monitoring server (31), which is in data com-
munication with the control board (21) of the at
least one sanitary apparatus (1); either the con-
trol board (21) or the monitoring server (31) be-
ing configured to process the data stored by the
control board (21).

2. The sanitary system according to claim 1, wherein
the monitoring assembly (7) comprises a pressure
sensor (20a), which is arranged along the discharge
duct (5) downstream of the discharge valve (8) con-
figured to collect pressure data and send them to the
control board (21).

3. The sanitary system according to claim 2, wherein
either the control board (21) or the server (31) is con-
figured to signal a fault if the pressure sensor (20a)
detects pressures above a threshold value.

4. The sanitary system according to any one of the pre-
vious claims, wherein the monitoring assembly (7)
comprises a trigger sensor (20b), which is configured
to detect the activation of the manual discharge con-
trol (10), and at least one valve-monitoring sensor
(20c), which is configured to monitor the opening
and/or closing of the discharge valve (8) and/or the
flush valve (9).

5. The sanitary system according to claim 4, wherein
the trigger sensor (20b) is a pressure sensor ar-
ranged along the air supply duct (15) and configured
to detect air pressure data along the air supply duct
(15) and send them to the control board (21).

6. The sanitary system according to claim 4 or 5, where-
in the monitoring assembly (7) comprises a first
valve-monitoring sensor (20c), which is configured
to monitor the opening and/or closing of the flush
valve (9); wherein the first valve-monitoring sensor
(20c) is a pressure sensor arranged downstream of
the flush valve (9) and is configured to detect water
pressure data in the flush duct (3) and send them to
the control board (21).

7. The sanitary system according to any one of claims
4 to 6, wherein the monitoring assembly (7) compris-
es a second valve-monitoring sensor (20c), which is
configured to monitor the opening and/or closing of
the discharge valve (8); the second valve-monitoring
sensor (20c) being a pressure sensor arranged
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downstream of the discharge valve (8) and being
configured to detect water pressure data in the dis-
charge duct (5) and send them to the control board
(21).

8. The sanitary system according to any one of claims
4 to 7, wherein either the control board (21) or the
server (31) is configured to signal a fault if the trigger
sensor (20b) detects a pressure above a predefined
threshold and if the valve-monitoring sensor (20c)
does not detect a pressure above a reference value
within a predefined time period.

9. The sanitary system according to claim 8, wherein
the at least one sanitary apparatus (1) comprises an
emergency line (22), which connects a portion of the
discharge duct (5) arranged upstream of the dis-
charge valve (8) and a portion of the discharge circuit
(6) arranged downstream of the discharge valve (8)
and is provided with an ON/OFF-type emergency
valve (23); either the control board (21) or the server
(31) being configured to send a trigger signal to the
emergency valve (23) when the valve-monitoring
sensor (20c) does not detect a pressure above a
reference value within a predefined time period from
the detection of a pressure above the predefined
threshold by the trigger sensor (20b).

10. The sanitary system according to any one of the pre-
ceding claims, wherein the monitoring assembly (7)
comprises a level sensor (20d) configured to detect
the presence of water in the collecting bowl (2) at a
given level of the collecting bowl (2) and to send a
water presence signal to the control board (21).

11. The sanitary system according to claim 10, wherein
either the control board (21) or the server (31) is con-
figured to signal a fault when the presence of water
is detected by the level sensor (20d) for a time period
exceeding a threshold value.

12. The sanitary system according to any one of the pre-
ceding claims, wherein the monitoring assembly (7)
comprises a water detection sensor (20e) configured
to detect the pressure of the water for flushing to the
apparatus (1); the water detection sensor (20e) be-
ing a pressure sensor arranged upstream of the flush
valve (9) configured to sense pressure data and send
them to the control board (21); wherein either the
control board (21) or the server (31) is configured to
signal a fault if the water detection sensor (20e) de-
tects a pressure below a desired reference pressure.

13. The sanitary system according to any one of the pre-
ceding claims, wherein the control board (21) is con-
figured to issue local alarms and alerts and/or to send
alarms and alerts to a data collection server (31).

14. The sanitary system according to any one of the pre-
vious claims, comprising a vacuum discharge circuit
(6) comprising at least one main duct (6a) and mul-
tiple connection branches (6b) configured to connect
the main duct (6a) to the discharge duct (5) of the at
least one sanitary apparatus (1);

a vacuum-generating device (6c) configured to
create a depression in the at least one vacuum
discharge circuit (6) ;
multiple vacuum-monitoring sensors (28) ar-
ranged along the vacuum discharge circuit (6);
the server (31), being in data communication
with the multiple vacuum monitoring sensors
(28).

15. The system according to any one of the previous
claims, comprising:

a plurality of sanitary apparatus (1) located in a
monitoring area; and
a plurality of data collection units (32), each of
which is configured to collect data sent from the
control boards (21) of a respective sub-group of
sanitary apparatus (1) and send said data to the
server (31), preferably via an Ethernet data line
(35); wherein the communication between the
plurality of data collection units (32) and the plu-
rality of sanitary apparatus (1) is wireless.
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