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(54) DEVICE FOR CONTROLLING THE TURNING ON AND OFF OF A HYDRAULIC PUMP, AND

SYSTEM PROVIDED WITH THIS DEVICE

(57)  Control device (D) for an hydraulic pump and for
regulating/adjusting/reducing the output pressure
(Pwork), comprising a housing (H) wherein are defined a
fuid inlet (I) and a fluid outlet (O), an inlet chamber (ClI)
connected to the inlet (I), an outlet chamber (CO) con-
nected to the outlet (O), a valve (V1) for reducing the
pressure, a pressure sensor (S1) of the outlet (O), a flux
sensor (S2), a controller () to which are connected the
sensors (S1, S2), where the controller () is configured
for sending an activation signal (B,,) to the hydraulic
pump when the pressure sensor (S1) detects the transi-
tion of a pressure (Ps) higher than a determined threshold
pressure (P,,,) to a pressure (Pi) lower than the threshold
pressure (P,y,), such that the regulation pressure (P,,o.)
is independent from the threshold pressure (P,,). The
invention also relates to a system provided with the de-
vice.
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Description
TECHNICL FIELD

[0001] The present invention belongs to the sector of
the devices for controlling the start and stop of a pump
in a water distribution network, which presents advan-
tages in the transient processes for activation and shut-
down with respect to the devices of the state of the art.

BACKGROUND OF THE INVENTION

[0002] Known in the hydraulic sector are the control
devices for activation/shutdown of a hydraulic pump,
comprising a housing wherein are defined an inlet of fluid
and an outlet, an inlet chamber connected to the inlet,
an outlet chamber connected to the outlet and a delivery
pressure regulation valve arranged between the inlet
chamber and the outlet chamber and a non-return valve
arranged between the inlet and the inlet chamber, as
described in patent document EP 0 539 721 A1.

[0003] In this device there is also a flow detector ar-
ranged between the outlet chamber and the outlet. This
detector carries with ita magnet, intended to be detected
by a sensor arranged in a housing in which the electronics
are also located, the latter connected to a PC control
panel accessible by a user. It also comprises a pressure
detector consisting of a magnet mounted on the stem of
the regulating valve.

[0004] One of the operating modes of this device is to
turn on by detecting a minimum flow. In this mode, if on
the demand side, that is, downstream, a valve or a tap
is opened, the moving part of the flow detector moves
and the displacement of its magnet is detected by the
sensor, which is next to it. once connected to the control
board. The control board sends an activation signal to
the pump, which turns on, immediately’ as stated in the
text of the aforementioned application.

[0005] A major drawback of this immediate reaction
capacity is that it does not take advantage of the instal-
lation’s accumulation capacity, which can lead to much
more frequent starts with consequent wear.

[0006] Another planned mode of operation is that the
activation of the pump is carried out by detection of a
minimum pressure by the aforementioned pressure de-
tector, that is, the detector that is mounted on the valve
stem. In this operating mode, when a pressure drop is
detected to the predetermined pressure for activation, an
activation signal is sent to the pump. This pressure for
activation, therefore, is totally linked, and not adjustable,
to the regulation pressure, since said detector is mounted
on the regulation valve.

[0007] The fact that these two pressures are linked in
a non-adjustable way can also lead to frequent
starts/stops of the pump, since the predetermined pres-
sure for activation cannot be regulated and should prac-
tically coincide with the regulation pressure to guarantee
a start-up. similar in speed to that activated by flow de-
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tection. This characteristic causes any decrease in pres-
sure of the downstream installation to cause sudden and
frequent starts of the pump with consequentdamage toiit.

DESCRIPTION OF THE INVENTION

[0008] To overcome the drawbacks mentioned in the
previous section, the present invention provides un con-
trol device for activation/deactivation of an hydraulic
pump and for regulating/adjusting/reducing the output
pressure, comprising:

- ahousing wherein are defined a fluid inlet and a fluid
outlet;

- aninlet chamber connected to the inlet;

- an outlet chamber connected to the outlet;

- avalve for reducing the pressure arranged between
the inlet chamber and the outlet chamber;

- annon-return valve arranged between the inlet and
the inlet chamber;

- a pressure sensor in the outlet;

- a flux sensor associated to the non-return valve;

- a controller to which are connected the sensors,

wherein the controller is configured for sending an acti-
vation signal to the hydraulic pump when the pressure
sensor detects the transition of a pressure higher than a
determined threshold pressure to a pressure lower than
the threshold pressure, such that the output pressure is
independent from the threshold pressure.

[0009] This disconnection involves having a pressure
sensor at the outlet and configuring the start-up step from
apressure higher than a certain threshold pressure (P,,,)
to a pressure lower than said threshold pressure. That
is, the pump will not turn off due to a reverse evolution
of the pressure, that is, from a pressure lower than the
threshold pressure to a pressure higher than said thresh-
old pressure. The order to turn off the pump will come
from non-detection of flow, thatis, it will be the flow sensor
associated with the non-return valve who will determine
the turn off of the pump.

[0010] That is, according to the present invention, a
constant pressure is guaranteed in the circuit and stability
is achieved since repetitive start-ups of the pump are
minimized, which can occur in cases of leaks. As the
present invention allows establishing a much lower start-
up pressure (PON), the accumulation capacity of the hy-
draulic system can be advantageously taken advantage
of, that is, the pressurized hydraulic head or accumula-
tion capacity of the installation, or what can be known
such as the elasticity of the installation (including the
membrane of the device itself, the elasticity of the pipes
or accumulation boilers arranged downstream of the de-
vice).

[0011] In some embodiments, the controller is config-
ured for automatically adjusting the threshold pressure
for activation as a function of a detected working pres-
sure. Now, as there may be modifications in the working
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pressure (P,,ork) due to slight modifications or readjust-
ments of the installation, it can be expected that the mi-
crocontroller incorporates self-learning functions to re-
adjust the threshold pressure for activation.

[0012] In some embodiments, the automatic adjust-
ment is carried out the first time the device is used, by
establishing the threshold pressure through:

Pon = Puork - Ap (I)

where Ap is a value stocked in the controller.

[0013] In some embodiments, the detected working
pressure (P,,ork) €s the pressure detected by the pres-
sure sensor just after detecting a flux interruption by the
flux sensor after a pump stop.

[0014] In some embodiments, the controller is config-
ured for sending an alarm signal if the pressure detected
by the pressure sensor detects the transition to a pres-
sure lower than a determined minimum pressure of pres-
sure loss.

[0015] In some embodiments, the controller is config-
ured for sending an alarm signal if the pressure detected
by the pressure sensor detects the transition to a pres-
sure higher than a determined maximum pressure of ex-
cessive pressure in the installation.

[0016] In some embodiments, the controller is config-
ured for sending a deactivation signal to the pump it is
detected atleast a predetermined successive activations
numberin a predetermined time period, in order to protect
the installation in case of accumulation capacity loss
thereof. In some embodiments, the device does not com-
prise a flux detector arranged between the regulation
valve de pressure and the outlet.

[0017] In some embodiments, the regulation valve
comprises a mobile valve body, a valve seat, a spring
and a regulating screw of the spring force.

[0018] In some embodiments, the flux sensor associ-
ated to the non-return valve is composed by a magnet
mounted on the non-return valve and a detector of the
magnet mounted on the controller, the detector being
preferably a Hall sensor or a Reed Switch.

[0019] Preferably, the inlet and the outlet are arranged
n the same axis, and advantageously the device com-
prises a housing de the housing arranged opposite the
regulation valve with respect to the axis, the controller
being housed in this housing.

[0020] In some embodiments, the controller is distrib-
uted between a control board, and a power board con-
nected therebetween, the control board being provided
with the user interface, the power board being provided
with the power electronics components.

[0021] Finally, the pressure sensoris a pressure trans-
ductor, although it could also be a mechanical pressure
sensor.
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BRIEF DESCRIPTION OF THE FIGURES

[0022] To complement the description and in order to
help a better understanding of the characteristics of the
invention, in accordance with an example of practical im-
plementation thereof, a set of non-limiting figures wherein
for illustrative purposes is attached as an integral part of
the description, the following has been represented:

Figure 1is aperspective view of the device according
to the invention.

Figure 2 is a section of the device which allows to
appreciate the arrangement of its components.

Figure 3 shows the relevant pressures to understand
the operation of the device and their relative values.

Figure 4 shows another section according to a cut
which allows to appreciate the arrangement of the
pressure sensor of the outlet.

Figure 5 shows an embodiment in which the device
comprises a detector of the opening position of the
regulation valve.

Figure 6 shows a system according to the invention
intended for the control of two pumps in parallel with
a single device.

Figure 7 shows a system according to the invention
intended for the control of two pumps in parallel with
two interconnected devices.

DESCRIPTION OF SOME EMBODIMENTS OF THE IN-
VENTION

[0023] First of all, the following pressures are defined,
to understand the operation of the device:

Pwork: is the regulation pressure or work of the device.
It is a pressure that can be regulated with the device (so
it could also be called regulated pressure), which will be
determined by the installation arranged downstream, the
pump the device itself and in particular the degree of
closure of the valve for reducing the pressure , on which
the installer can act. In figure 3, 3 bars are given as an
example of this pressure.

[0024] P,,: is a threshold value (adjustable) stored in
the memory of the controller ., and which is lower than
the work pressure. It is a pressure value with which the
pressure values measured by the pressure sensor ar-
ranged in the outlet of the device are compared. In figure
3, 1.5 bars are given as an example of this pressure.
[0025] P,y 4:is a value stored in memory (also adjust-
able) relative to a minimum pressure below which it is
considered that the system should not work, in order to
protect the pump. In figure 3, 0.5 bars are given as an
example of this pressure.
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[0026] P, ,: is a value stored in memory (also adjust-
able) relative to a maximum pressure above which the
system should not work, in order to protect the installation
arranged downstream of the device D. Figure 3 is given
as an example of this pressure 6 bars.

[0027] As seenin figures 1 and 2, the invention refers
a un control device D for activation/deactivation of an
hydraulic pump and for regulating/adjusting/reducing the
output pressure P,q .k, comprising:

- ahousing H wherein an inlet | of fluid and an outlet
O are defined; this housing H houses and protect
the components of the device.

- an inlet chamber Cl connected to the inlet [;
- an outlet chamber CO connected to the outlet O;

- avalve V1 for reducing the pressure arranged be-
tween the inlet chamber Cl and the outlet chamber
CO;

- an non-return valve V2 arranged between the inlet
and the inlet chamber ClI;

- apressure sensor S1 in the outlet O;

- aflux sensor S2 associated to the non-return valve
V2; It is highlighted that this is a sensor in the most
general sense and that it has at least the capacity to
detect a minimum flow, that is, whether there is flow
or not.

- acontroller . to which the sensors S1, S2 are con-
nected. The controller is the unit comprising the con-
trol and power components, the first understood as
those that manage the information (including the in-
puts by the user) and the second understood as
those related to higher power signals, such as relays,
power strips. connection, coils or capacitors.

[0028] According to the invention, the controller w is
configured for sending an activation signal B, to the
hydraulic pump when the pressure sensor S1 detects the
transition of a pressure Ps higher than a determined
threshold pressure P, to a pressure Pi lower than the
threshold pressure Pon, such that the output pressure
P.ork is independent from the threshold pressure P,
[0029] This is illustrated in figure 3. The mention of the
upper pressures Pg and lower P, is intended to explain
that this is a step detection (illustrated by the downward
arrow in figure 3) by a pressure P,,, when the pressure
detected is going down. That is to say, these are not
predetermined pressures, but rather measured pressure
values, and their comparison with P, will cause the de-
vice D, specifically its controller ., to send a start-up sig-
nal destined for the pump.

[0030] According to another embodiment, the control-
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ler w is configured for automatically adjusting the thresh-
old pressure P, for activation as a function of a detected
working pressure P, Since the working pressure is a
value that corresponds to a specific operating point of
the demand/supply set, it cannot be predicted a priori.
Therefore, a first automatic calibration procedure is pro-
vided that consists of putting the system in operation,
measuring the working pressure P, and then estab-
lishing, for the subsequent operation of the device, a
threshold pressure P, for activation which will be obvi-
ously lower than the working pressure.

[0031] One way to perform the automatic adjustment
the first time the device is used, by establishing the
threshold pressure P, through

Pon = Puork - Ap (I)

where Ap is a value stocked in the controller p..

[0032] This operation can also be performed manually
by a user.
[0033] Itis highlighted that as detected working pres-

sure P,k ONe could also consider the pressure detect-
ed by the pressure sensor S1 just after detecting a flux
interruption by the flux sensor S2 after a pump stop.
[0034] According to another advantageous function of
the device, the controller p is configured for sending an
alarm signal and o stop the pump if the pressure detected
by the pressure sensor S1 detects the transition to a pres-
sure lower than a determined minimum pressure P4 of
pressure loss. Figure 3 shows this pressure as a pressure
lower than the others. This situation can occur due to a
major break in pipes downstream of the installation.
[0035] And according to another additional function,
the controller p is configured for sending an alarm signal
and o stop the pump if the pressure detected by the pres-
sure sensor S1 detects the transition to a pressure higher
than a determined maximum pressure P, of excessive
pressure in the installation. It is about a pressure higher
than all the others. The occurrence of a high pressure
situation can occur due to breakage of the regulation de-
vice itself, which no longer fulfills its purpose for reducing
the pressure.

[0036] As shown infigure 2, and as is known by itself,
the regulating valve V1 comprises a mobile valve body
VM1, avalve seatVS1, a spring S and a regulating screw
TV1 of the force of the spring S.

[0037] Regarding the flux sensor S2 associated to the
non-return valve V2, is composed by a magnet M1
mounted on the non-return valve V2 and a detector DM1
of the magnet M1 mounted on the controller p, the de-
tector DM1 being preferably a Hall sensor or a Reed
Switch.

[0038] A housing HE of the housing H arranged oppo-
site the regulation valve V1 with respect to the axis T,
the controller w. being housed in this housing HE, is also
an arrangement known in itself. Now, preferably the con-
troller . is distributed between a control board n1, and
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a power board n2 connected therebetween, being the
control board .1 provided with the user interface HMI,
being the power board p.2 provided with the power elec-
tronics components.

[0039] As illustrated in Figure 4, pressure sensor S1
is a pressure transducer, which is connected through a
conduit to the outlet of the device.

[0040] According to another embodiment of the inven-
tion, illustrated in Figure 7, two or more devices can be
connected to make a pressure group provided with two
or more pumps in order to increase the flow supply ca-
pacity at constant pressure downstream. These pumps
will operate in cascade and alternation in the order of
start-up.

[0041] In this case the operating sequence would be
described below:

There are two devices connected through a cable be-
tween the control circuit of device one D1 and the control
circuit of device two D2. In this way, the software of said
invention will be able to have information on the operation
of both devices and make the different decisions neces-
sary for the pressure group to function properly.

[0042] Initially it will be regulated to identical PWORK
pressure on the two devices, through the regulating
screw (which will be reflected in the pointer of the bell).
As for the PON pressure, it can be configured manually
on each device or the software will decide said pressure
as a function of the PWORK pressure, which in any case
will be the same for both devices.

[0043] When the downstream installation begins to
have consumption needs, the first pump B1 will be put
into operation through the device one D1. This will main-
tain the pressure constant downstream as long as the
consumption remains within the flow curve of the first
pump B1 (controlled by the device one D1). When the
consumption increases and exceeds the supply capacity
of the first pump B1, the pressure PWORK will not be
able to be maintained therefore the pressure sensor of
the device one will detect this pressure loss and the elec-
tronic circuit will send a start signal to device two D2
starting the second pump B2.

[0044] When the opposite happens, that is, the water
consumption decreases, until the use of a second pump
is no longer necessary, the system must decide when to
dispense with one ofthe two pumps. To do this, the device
must be able to analyze the drop in power consumption
of the pumps and make decisions through an appropriate
algorithm. The procedure consists of detecting the power
consumption of the second pump B2 at the time of its
start-up and, when it is detected that said power has de-
creased below a pre-established value, it is stopped.
[0045] To do this, said device, as shown in figure 5,
has several sensors to regulate the operation of the sec-
ond pump B2 of the pressure group:

- Pressure sensor S1 mentioned above.

- Flux sensor S2;
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- Current sensor DM4.

[0046] Through this flux sensor, shown in figure 2,
equipped withamagnetM1 and a detector of said magnet
DM1 (preferably a hall effect sensor or a reed switch) the
flow detection is controlled to stop the operation of the
pump. once the flow has stopped circulating through the
device (due to the closure of alldownstream consumption
points).

[0047] Through the current sensor, the circuit of the
device of the invention is capable of analyzing the power
consumed of the pump. This power is proportional to the
flow that moves said pump, this being greater the greater
the flow that said pump must move. With this detector
the device is capable of analyzing the flow rate that is
being used at all times.

[0048] According to another embodiment of the inven-
tion, which is illustrated in Figure 6, a single device D can
be connected electrically to two pumps and hydraulically
to a manifold that communicates the flow of the two
pumps, to achieve a pressure group working in "duty"
mode. -standby" at constant pressure. In this type of sys-
tem, both pumps never work simultaneously but instead
alternate their operation. The redundancy in the pumps
allows guaranteeing the water supply in case of failure
of one of them. The alternation in the start-up order en-
sures that the aging of the pumps is similar.

[0049] Through the use of two independent relays and
the development of suitable software this realization can
be achieved.

[0050] In summary, the device of the invention
presents the following advantages in relation to the al-
ready known systems with variable speed controllers:

1/Electronically itis a much more robust system due
to the simplicity of the circuit. The circuit of the in-
vention is a circuit that controls only the start and
stop of the pump while in a frequency variation sys-
tem the sophistication of the circuit is much greater.

2/ A device with frequency variation needs cooling
ofthe power modules to dissipate the heat generated
by them during switching. In the device of the inven-
tionitis not necessary because the motoris activated
through a relay.

3/ In the device of the invention, electromagnetic in-
terference is not generated as happens in the equip-
ment managed by a frequency converter.
[0051] All these advantages impact a device with:
- Greater robustness

- More compact

- Less maintenance
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- Significant reduction of the final costs of the system.

[0052] Inthistext, the word "comprises" andits variants
such as "comprising", etc. They should not be interpreted
in an exclusive manner, that is, they do not exclude the
possibility thatwhatis described includes other elements,
steps, etc.

[0053] On the other hand, the invention is not limited
to the specific embodiments that have been described
but also encompasses, for example, the variants that can
be carried out by the average expert in the field, for ex-
ample, regarding the choice of materials, dimensions,
components, configuration, etc., within what s clear from
the claims.

Claims

1. Control device (D) for activation/deactivation of an
hydraulic pump and for regulating/adjusting/reduc-
ing the output pressure (P,,k), comprising:

- a housing (H) wherein an inlet (I) of fluid and
an outlet (O) are defined;

- an inlet chamber (Cl) connected to the inlet (1);
- an outlet chamber (CO) connected to the outlet
(0);

-avalve (V1) forreducing the pressure arranged
between the inlet chamber (CI) and the outlet
chamber (CO) which allows establishing a reg-
ulation pressure (Pyork);

-annon-return valve (V2) arranged between the
inlet and the inlet chamber (Cl);

- a pressure sensor (S1) of the outlet (O);

- aflux sensor (S2) associated to the non-return
valve (V2);

-acontroller (i) to which are connected the sen-
sors (S1, S2),

characterised in that the controller (p.) is configured
for sending an activation signal (B,,,,) to the hydraulic
pump when the pressure sensor (S1) detects the
transition of a pressure (Ps) higher than a deter-
mined threshold pressure (P,,) to a pressure (Pi)
lower than the threshold pressure (P,,), such that
the regulation pressure (P, is independent from

the threshold pressure (P,,).

2. Device according to claim 1, wherein the controller
(1) is configured for automatically adjusting the
threshold pressure (P,,,) for activation as a function
of a detected working pressure (Pyork)-

3. Device according to claim 2, wherein the automatic
adjustment is carried out the first time the device is
used, by establishing the threshold pressure (P,,,)
through:
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10.

1.

12.

Pon = Puork - Ap (I)

where Ap is a value stocked in the controller ().

Device according to claim 2, being the detected
working pressure (Py,o.k) the pressure detected by
the pressure sensor (S1) just after detecting a flux
interruption by the flux sensor (S2) after a pump stop.

Device according to any of the preceding claims,
wherein the controller (p) is configured for sending
an alarm signal and/ or deactivation of the pump if
the pressure detected by the pressure sensor (S1)
detects the transition to a pressure lower than a de-
termined minimum pressure (P,4) of pressure loss.

Device according to any of the preceding claims,
wherein the controller (p) is configured for sending
an alarm signal and/ or deactivation of the pump if
the pressure detected by the pressure sensor (S1)
detects the transition to a pressure higher than a
determined maximum pressure (P,,) of excessive
pressure in the installation.

Device according to any of the preceding claims,
wherein the controller (p) is configured for sending
a deactivation signal to the pump it is detected at
least a predetermined successive activations
number in a predetermined time period, in order to
protect the installation in case of accumulation ca-
pacity loss thereof.

Device according to any of the preceding claims, that
does not comprise flux detector arranged between
the pressure regulation valve (V1) and the outlet (O).

Device (D) according to any of the preceding claims,
wherein the regulation valve (V1) comprises a mobile
valve body (VM1), a valve seat (VS1), a spring (S)
and aregulating screw (TV 1) of the force of the spring

(S).

Device (D) according to any of the preceding claims,
wherein the flux sensor (S2) associated to the non-
return valve (V2) is composed by a magnet (M1)
mounted on the non-return valve (V2) and a detector
(DM1) of the magnet (M1) mounted on the controller
(), being the detector (DM1) preferably a Hall sen-
sor or a Reed Switch.

Device (D) according to any of the preceding claims,
wherein the inlet (O) and the outlet (S) are arranged
in a same axis (I).

Device (D) according to claim 11, comprising a hous-
ing (HE) de the housing (H) arranged opposite the
regulation valve (V1) with respect to the axis (T'),the



13.

14.

15.

16.

17.

18.

19.

11 EP 4 317 688 A1

controller () being housed in this housing (HE).

Device (D) according to any of the preceding claims,
wherein the controller () is distributed between a
control board (1), and a power board (.2) connect-
ed therebetween, the control board (.1) being pro-
vided with the user interface (HMI), the power board
(n2) being provided with the power electronics com-
ponents.

Device according to any of the preceding claims,
wherein the pressure sensor (S1)is a pressure trans-
ductor.

Device according to claim 13, wherein the controller
() is configured for manually adjusting the threshold
pressure (Pgy) for activation through the user inter-
face (HMI).

Device according to any of the preceding claims,
comprising a current sensor (DM4) which allows in-
directly measuring the power consumed by the pump
controlled by the device.

System comprising at least two pumps (B1, B2) ar-
ranged in parallel, comprising a device (D) according
to any of claims 1 to 17 common to both pumps and
arranged downstream of both , optionally through a
collector (COL) arranged between the device (D) and
las pumps (B1, B2).

System according to claim 17, wherein the device is
configured to alternate the activation of both pumps
(B1, B2).

System comprising at least two pumps (B1, B2) ar-
ranged in parallel, each one comprisingadevice (D1,
D2) according to any of claims 1 to 17 arranged
downstream, and optionally a collector (COL) ar-
ranged downstream of the devices (D1, D2), wherein
the devices (D1, D2) are configured and coordinated
therebetween such that alternatively one of the
pumps (B1, B2) is the first to be started and the sec-
ond pump (B2, B1) only starts when the other pump
(B1, B2) cannot meet the demand.
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