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(54) A fluid supply system from network to user, with fluid separation, and pressurization of user
fluid exploiting the network fluid pressure

(57)  Inafluid supply system, for example for water, and a system of valves to let fluid fall alternately into one

which entails physical separation between a primary
water circuit (12) connected to the municipal network
and a secondary water circuit (14) connected to a user,
the invention provides a hydraulic actuator (1) on the

or the other chamber of the actuator on the primary cir-
cuit so that this acts as a fluid motor to operate the actu-
ator on the secondary circuit, which thus acts as a pump
to pressurize fluid on the user's side.

primary circuit and a hydraulic actuator (2) on the sec-
ondary circuit, mechanically connected one to the other,
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Description

The invention refers to the field of systems for sup-
plying a fluid from a primary circuit to a secondary cir-
cuit, with physical separation of the fluid in the primary
circuit from the fluid in the secondary circuit. More par-
ticularly, but not exclusively, the invention relates to a
water supply system in buildings, for example for drink-
ing water, starting from a public supply network, con-
taining water under pressure, 10 a user represented, for
example, by the circuit of a single building. Another type
of use of the invention is, for example, for supplying
water to a single sink or sanitary fitting and for forced
drainage of water therefrom.

A system for conveying fluid through pipes must
generally be suitably pressurized and can at times, for
accidental reasons, be subject to a vacuum, drawing the
fluid back in the opposite direction. This occurrence
cannot always be avoided with check valves.

European regulations require the use of systems
designed to protect the public water distribution network
from possible accidental or intentional pollution by pri-
vate users.

To solve this problem, physical separation of the
network water from the water distributed to the user is
already provided today, this separation usually being
effected by letting the water coming from the network
pour or sprinkle into a feeder tank that supplies the user.
According to the state of the art, however, the water thus
separated for the user must be repressurized by means
of pumps so that it can be circulated. This entails run-
ning costs for the system and in general the disadvan-
tage of the relatively high noise level of the pumps.

The aim of this invention is to overcome the prob-
lem of repressurizing user water without being obliged
to use separate power consuming devices, such as
electric pumps and the like.

The aims have been achieved with a system as
stated in claim 1. Further new and advantageous char-
acteristics are stated in the subsequent claims.

In other words, the system of this invention com-
prises a first fluid circuit connected to a source of fluid
under pressure and supplying a second fluid circuit by
pouring or sprinkling; the second circuit supplies the
user. A first fluid actuator is installed on the first fluid cir-
cuit; a second fluid actuator is installed on the second
fluid circuit; the first and second fluid actuators have
their mobile members physically constrained one to the
other; valves are provided on the circuit so as to supply
alternately one and the other chamber of the first actua-
tor, which thus acts as a fluid motor to move the second
actuator, which pressurizes the fluid in the user's circuit.

The new system or plant makes it possible to use
fluid pressure in the first circuit to pressurize fluid in the
second circuit without requiring power to be supplied
from outside the system, thus without additional operat-
ing costs or with minimal additional costs, also overcom-
ing the problem of pump noise, in that the
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repressurization system is particularly noiseless.

Exemplary of embodiments of the invention will be
described below in greater detail with reference to the
appended schematic drawings in which:

Figure 1 shows a first example of a system accord-
ing to the invention;

Figures 2 to 5 show the system in Figure 4 at vari-
ous stages in the operating cycle, in particular:

Figure 2 shows a first stage of the operating cycle
of the system in Figure 1;

Figure 3 shows a second stage in the operating
cycle of the system in Figure 1;

Figure 4 shows a third stage in the operating cycle;

Figure 5 shows a fourth stage in the operating
cycle;

Figure 6 shows a variant of the system in Figure 1;

Figure 7 shows a schematic vertical section of a
residential building that employs systems according
to the invention in various positions for various
uses.

With reference first to Figure 1, it shows a system
according to the invention, placed between a water sup-
ply consisting of the municipal network, indicated by R,
and a user, indicated by U. The system, indicated as a
whole by reference 10, comprises a primary circuit 12
and a secondary circuit 14. The primary circuit 12 is
connected to the municipal network R and comprises,
downstream thereof, two pipelines 15 and 16, parallel to
each other, connected to opposite chambers A and A’ of
a fluid actuator 1, consisting, in the particular example,
of a cylinder-piston assembly. A valve 1A is on the pipe
15 and a valve 2A on the pipe 16, both being controlled
valves.

Downstream from the actuator device 1, the circuit
12 comprises two pipelines 17 and 18, respectively, par-
allel one to the other, the pipeline 17 being equipped
with the valve 4A and the pipeline 18 with the valve 3A,
both controlled valves. The pipelines 17 and 18 then
converge into the pipe 19 which ends in a spray or pour-
ing head 20. The secondary circuit 14 comprises a free-
surface reservoir C, supplied by the sprayer 20 (but in
which the fluid or liquid £ is physically separated from
the sprayer 20), a pipeline 21 downstream from the res-
ervoir C, which supplies two parallel pipelines 23, 24
with valves 3B and 4B which open into opposite cham-
bers B and B’ of a fluid actuator 2. In this case the actu-
ator is a cylinder-piston. Downstream of the actuator 2,
two pipelines 25 and 26 leave chambers B and B,
respectively, and are connected, parallel one to the
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other, to a pipeline towards the user U. A valve 2B is
present on the pipeline 25, a valve 1B on the pipeline
26. The valves 1B, 2B, 3B and 4B can be check valves
or controlled valves. The pistons of the actuator devices
1, 2 are rigidly connected one to the other in this partic-
ular case by a single stem S.

An explanation of operation of the invention follows,
with reference to Figures 2 to 5.

In the initial resting state (Figure 2) the valves 1A,
2A, 3A and 4A are shut (OFF), the valves 1B, 2B, 3B
and 4B are shut (OFF). The piston 102 is completely
shifted to the left inside the cylinder 101. Likewise, the
piston 202 of the actuator 2 is shifted to the left inside
the cylinder 201 of the actuator 2.

The valve 1A feeding the chamber A opens and so
at the same time does the valve 3A connected to the
chamber A', maintaining the valves 2A and 4A closed,
as illustrated in Figure 3. At the same time, in the case
of the valves on the user circuit being controlled valves,
valves 3B and 1B open. In this situation, the network
pressure acts in the chamber A of the actuator 1 and,
overcoming the pressure in the chamber A', delivers the
liquid contained in A’ through the sprayer 20, whilst
when the piston 102 moves inside the cylinder 101,
there is a simultaneous movement of the piston 202
inside the cylinder 201 which allows the chamber B to fill
and the chamber B’ to empty. If the size of the actuator
1, acting as a fluid motor, and the size of actuator 2, act-
ing as a pump, are equal, the pressure in chamber A will
be substantially equal to the pressure in chamber B,
provided there is no friction.

When the piston 102 has reached the extreme right
(situation in Figure 4) there is again a brief halt or rest,
in which the valves 1A, 2A, 3A and 4A are shut, and the
valves 1B, 2B, 3B and 4B are shut. Inmediately after-
wards the valves 2A and 4A of the circuit 10 and the
valves 2B and 4B of the circuit 20 open (ON) (situation
in Figure 5). The network under pressure thus feeds the
chamber A', pushing the fluid in chamber A through the
pipelines 17 and 19 to the sprayer 20. At the same time,
the movement of the piston 202 pumps the water from
the secondary or user circuit of chamber B through the
pipeline 25 of the circuit and the valve 2B to the user,
with a pressure substantially equal to that in the cham-
ber A', unless there are energy losses due to friction.
When the pistons have reached their extreme or end of
stroke positions on the left in the figures, the situation is
once more that in Figure 2.

Figure 6 shows a scheme of a system 10x in which,
instead of cylinder-piston actuator devices, per se
known diaphragm actuator devices are used, indicated
by 1x and 2x. Since operation of the system remains
essentially identical, no detailed description of the sys-
tem in Figure 6 is provided, and the same reference
numbers as for the preceding figures have been main-
tained.

Figure 7 shows various ways of using the system or
plant of the invention. In particular a system 10 can be
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applied at the inlet to a building where the overall circuit
of the building is connected to the municipal water sup-
ply network R. The pipelines of the municipal network
are drawn with a thick unbroken line. The system 10
makes it possible to pressurize the clean water supply
circuit of the residential building (drawn with a broken
line) though maintaining the physical separation in C
with respect to the municipal network and exploiting the
network pressure to obtain the supply circuit pressure.

In the lower part of Figure 7 another three systems
10 are illustrated, used in this case on the water circuit
of the residential building, to provide pressure in the
drains of service apparatus situated on a lower level that
the level of the sewage network. The primary circuit in
this case consists of the residential water supply circuit
(broken line) and the secondary circuit consists of the
sewage circuit (chain). The system 10’ makes it possible
to exploit the clean water pressure present in the
domestic water circuit to wash a toilet bowl with falling
water and forcibly evacuate the drain. The same applies
to the system 10" situated upstream and downstream
from a washroom and to the system 10" situated
upstream and downstream of a sink.

It should be noted that, if one actuator and the other
1 and 2 are of a suitable size, appropriate pressure
changes can be obtained between the first circuit and
the second circuit. It should also be noted that the
mechanical connection between the piston stems could
be different from that illustrated, for example it could
comprise links through levers, racks etc.

Claims

1. A system for supplying fluid between a fluid source
and a user, with physical separation of the fluid
between supply and user, characterized in that it
comprises:

- a primary fluid circuit (12) connected to the
source (R);

- a secondary fluid circuit (14) connected to the
user;

- the primary fluid circuit (12) comprising a fluid
actuator (1), two pipelines (15, 16) of the circuit
connected in parallel upstream of the fluid actu-
ator, each pipeline being equipped with a con-
trolled valve (1A, 2A), two pipelines (17, 18)
downstream of the actuator, each pipeline
being equipped with a controlled valve (4A,
3A), a pipeline (19) downstream of the two
aforesaid pipelines and ending in a spray pour-
ing head (20);

- said secondary circuit (14) comprising a free
surface tank (C) to collect the fluid from said
head; a second fluid actuator (2); two pipelines
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(23, 24) connected parallel to each other
between said tank and the two opposite cham-
bers of the second actuator, each pipeline
being equipped with a valve (3B, 4B); two pipe-
lines (25, 26) connected in parallel downstream
of the second actuator (2), each pipeline being
equipped with a valve (2B, 1B) said two pipe-
lines coming together for the supply to the user;

- said actuators (1, 2) having respective mobile
members mechanically connected to each
other.

A system according to claim 1 in which the valves
(1B, 2B, 3B, 4B) of the secondary circuit are check
valves.

A system according to claim 1 in which the valves
(1B, 2B, 3B, 4B) of the secondary circuit are con-
trolled valves.

A system according to claim 1 characterized in that
the fluid actuators are cylinder-piston assemblies
(1, 2), the pistons (102, 202) of the two assemblies
being mechanically connected to each other.

A system according to claim 4, characterized in that
the pistons of the two cylinder-piston assemblies
have a single stem (S) common to both.

A system according to claim 1 characterized in that
the actuators of the primary circuit and of the sec-
ondary circuit are diaphragm actuators provided
with a single stem that connects the two dia-
phragms.

A system according to claim 1 characterized in that
the fluid source is the municipal water supply net-
work and the user is a private domestic system.

A system according to claim 1 characterized in that
the fluid source is the private system of a building
and the user is the forced drainage of a sanitary
appliance.

A system according to claim 1 characterized in that
a plurality of actuators is provided on the primary
circuit and/or on the secondary circuit.

A system according to claim 1 characterized in that
the actuators on the primary circuit and on the sec-
ondary circuit are of an identical size.

A system according to claim 1 characterized in that
the actuators on the primary circuit and on the sec-
ondary circuit have chambers and/or pistons of dif-
ferent sizes.
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