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Description

Title: Balancing valve

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority from Luxembourg patent application number LU100995 filed
on 12 November 2018. The entire disclosure of Luxembourg patent application number

LU100995 is hereby incorporated herein by reference.

TECHNICAL FIELD

The present invention relates to the field of valves. More precisely, the present invention relates
to a balancing valve, a hydraulic network comprising such a balancing valve and a method of

maintenance of such a balancing valve.

PRIOR ART

As part of the management of hot water networks, some networks are looped. The hot water is
heated and then circulated by means of a pump. The hot water travels around the building to
serve the various points of use, before returning to the heating point. The flow rate of the hot

water in these loops is generally managed by a valve called a balancing valve.

The balancing valve has an essential function of adjusting the water flow rate to ensure a uni-
form flow within the installation as well as a uniform temperature throughout the hydraulic

installation.

Typically, the balancing valve is a valve with fine adjustment, in which a needle is provided to
obstruct the fluid passage therein in a variable manner, thus creating a pressure drop to limit the

flow of water. Usually the needle is made of metal in a valve body mainly made of brass.

In those installations, the flow of fluid can lead to particles deposition on the needle or in the

fluid passage, which over time can result in a misfunctioning of the balancing valve or can even
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clog the balancing valve. Therefore, it would be advantageous to be able to clean balancing

valves regularly, in order to increase their lifetime.

Further, it is important to ensure a continuous flow of hot water even during operations of
cleaning, maintenance or repair on the balancing valve. Therefore, a by-pass system comprising
a pipe and fittings upstream and downstream of the balancing valve is also provided. Whenever
cleaning or maintenance operations are required, the flow of water is directed to the by-pass
system, so that the balancing valve may be removed for cleaning/maintenance or repair without

interruption of the water flow.

However, such installations with a by-pass system to be added are expensive by increasing the

number of valves used and the complexity of the network.

It is an object of the present invention to overcome the prior art drawbacks.

In particular it is an object of the present invention to provide a balancing valve easy to be
manufactured. It is also an object of the present invention to provide a valve for managing
locally the flow rate of a fluid. It is also an object of the present invention to provide a balancing

valve easy to be maintained without adding complexity to the existing network

SUMMARY OF THE INVENTION

These and other objects of the present invention are achieved by a flow control valve according
to claim 1, and a hydraulic system according to claim 15, and a method of maintenance accord-

ing to claim 16.

According the invention, the balancing valve comprises a housing having a main fluid passage
extending along a main flow axis, a valve body disposed within the housing in the fluid pas-
sage, wherein the valve body has a first through hole forming a first fluid passage with a variable
first fluid passage cross section, and wherein the valve body has a second through hole distinct
from the first through hole and forming a second fluid passage in the valve body, wherein the

first fluid passage is a main fluid passage and the second fluid passage is a by-pass passage.
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With other words, the present invention proposes having not only the main fluid passage but
also a by-pass passage within the valve body. This allows providing a by-pass system provided
within the balancing valve itself. This advantage avoids the use of additional by-pass system.
Indeed, when the valve is operated in the bypass mode the main fluid passage can be discon-
nected from pressure present in the network and thus maintenance can be performed with re-

spect to the main fluid passage.

In one aspect of the invention, the valve body is movably mounted to the housing to select one
of the first through hole and of the second through hole for the fluid flow. Therefore, it becomes
possible to choose between a position in which the balancing valve is provided for managing
the fluid flow, and a by-pass position in which the balancing valve is provided for ensuring a

minimum flow for maintenance or cleaning.

In an aspect of the invention, the balancing is ensured by providing a variable first fluid passage
cross section which is adjustable by a control element inserted within the valve body and into

the first through hole and whose position within the first through hole can be adjusted.

In one aspect, the control element can be removed from the valve body when the balancing
valve is in the by-pass position, without interruption of the fluid flow. This allows for cleaning
or maintaining operation without interruption of service and without having to provide addi-

tional by-pass systems.

Preferably the removal is governed by a security system. In one example the security system is
such that the removal of the control element is inhibited unless the balancing valve is set to the

bypass position.

Advantageously the balancing valve is blocked in the bypass position when the control element
is not properly installed or reinstalled after maintenance or cleaning. In a particularly preferred
embodiment a leaking port is provided, such that upon removal of the control element, the
remaining pressure in the main fluid passage, disconnected from the network as the valve is in

bypass position, can be decreased in a controlled or at least in a slow and safe manner.
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In a further aspect of the present invention, the valve body is rotatably mounted to the housing,
between a working position in which the first through hole extends along the main flow axis,
and a by-pass position in which the second through hole extends along the main flow axis, in
particular wherein the first through hole and the second through hole are orthogonal one with
respect to the other. With such a rotational movement, it becomes easy for a user to operate the
balancing valve and select the desired position. The valve may be equipped with a locking

system to allow e.g. to install a lock to hinder any inadvertent moving of the balancing valve.

The valve body may comprise one of a ball and a cylindrical body, and the control element may
comprise a needle inserted into the ball or the cylindrical body and movable in a radial direction

to obstruct in an adjustable manner the first through hole.

In another aspect, the valve body comprises a first jaw with an first outer surface and a second
jaw with a second outer surface, the first through hole being formed between the first outer
surface and the second outer surface, with a distance between the first outer surface of the first
jaw and the second outer surface of the second jaw being adjustable in a radial direction to
modify first fluid passage cross section, in particular the first jaw is fixedly mounted to the

valve body and the second jaw is movable in a radial direction as part of the control element.

The first outer surface and second outer surface may have a cross section with complementary

saw tooth profiles in along the main flow axis when the valve body is in a working position.

In an aspect, the valve body is provided with a by-pass knob to rotate the valve body, and a
balancing control knob for adjusting a cross section of the first through hole, in particular
wherein the by-pass knob is located below the valve body and the balancing control knob is

located above the valve body when the balancing valve is installed in a network.

By providing a housing with a first sensor aperture upstream of the valve body and a second
sensor aperture downstream of the valve body, for providing access to pressure or flow rate
sensor and measure the pressure or flow rate upstream and downstream of the valve body, in
use, one can adjust the balancing valve to manage the fluid rate depending on the requirements.

The adjustment may further be automated.
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In an aspect, the balancing valve is configured such that the valve body can be turned by 180
degrees in order to change the direction of fluid flowing through the main fluid passage (first
trough hole). The choice should be made at the time of installing the balancing valve in the
hydraulic network, for example depending on spatial constraints and on the hydraulic network.
A rotation of 180°C of the valve body when the balancing valve is installed and in operation-

would not change the direction of fluid flowing through the main fluid passage.

Preferably the balancing valve is configured such that the rotation of valve body is restricted to
allow the passage from the main fluid passage to the bypass passage, only. In case of combining
the two above features a rotation limiting part can be provided removably, and preferably con-

figured to allow for indication of the flow direction through the main fluid passage.

In another aspect of the present invention, the valve body and/or the control element is/are made

of polymer.

The present invention also proposes a hydraulic network comprising a first pipe element, a
second pipe element and a balancing valve as described above, the balancing valve being in-
stalled between the first pipe element and the second pipe element extending along a main flow
axis, wherein the balancing valve can be rotated between a working position in which the first
through hole extends along the main flow axis, and a by-pass position in which the second

through hole extends along the main flow axis.

The present invention further proposes a method of maintaining a balancing valve installed in
a hydraulic network, the hydraulic network comprising a first pipe element, a second pipe ele-
ment and a balancing valve, the balancing valve being disposed between the first pipe element
and the second pipe element along a main flow axis, the method comprising rotating the bal-
ancing valve from a working position in which the first through hole extends along the main
flow axis, to a by-pass position in which the second through hole extends along the main flow
axis. Preferably the rotation of the valve body is limited such as to allow the change between
the working position and the by-pass position, and even more preferably either position is lock-
able by means of any suitable locking means, such as a lock to be inserted into two holes pro-

vided in the movable part and the non-movable part.
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In an aspect, the method comprises removing the control element from the valve body for
maintenance or cleaning, without interrupting the fluid flow through the hydraulic network.
Preferably the removing of the control element is inhibited unless the valve body is in the bypass
position and/or the bypass position is blocked unless the control element is properly installed
and in position for sealing the main passage such that the risk for injuries due to escaping hot

water can be reduced.

Still other aspects, features, and advantages of the present invention are readily apparent from
the following detailed description, simply by illustrating a preferable embodiments and imple-
mentations. The present invention is also capable of other and different embodiments and its
several details can be modified in various obvious aspects, all without departing from the scope
of the present invention. Accordingly, the drawings and descriptions are to be regarded as
illustrative in nature, and not as restrictive. Additional objects and advantages of the invention
will be set forth in part in the description which follows and in part will be obvious from the

description, or may be learned by practice of the invention.

DESCRIPTION OF THE DRAWINGS

The invention is described hereinafter with reference to the enclosed drawings, in which:

Fig. 1 is a balancing valve according to a first aspect of the present disclosure,

Fig.2 is the balancing valve of Fig. 1, in a working position of the balancing valve, according
to the present disclosure,

Fig. 3 is the balancing valve of Fig. 1, in a by-pass position of the balancing valve, according
to the present disclosure,

Fig. 4 shows the balancing valve of Fig. 1 during maintenance,

Fig. 5 is a balancing valve according to another aspect of the present disclosure,

Fig. 6 is the balancing valve of Fig. 5 in a working position of the balancing valve, according
to the present disclosure,

Fig. 7 is the balancing valve of Fig. 5 in a by-pass position of the balancing valve, according to
the present disclosure,

Fig. 8 shows the balancing valve of Fig. 5 during maintenance,

Fig. 9 shows an exploded view of a balancing valve according to another aspect of the present

disclosure,
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Fig. 10 is the balancing valve of Fig. 9 in a working position of the balancing valve, according
to the present disclosure,

Fig. 11 is the balancing valve of Fig. 9 in a by-pass position of the balancing valve, according
to the present disclosure,

Fig. 12 shows a view of the balancing valve of Fig. 9,

Fig. 13 and 14 show details of the balancing valve of Fig.9,

Fig .15 shows different views of the balancing valve of Fig. 9 according to another aspect of

the present disclosure.

DETAILED DESCRIPTION

Figures 1 to 4 illustrate a balancing valve 1 according to a first aspect of the present disclosure.

The balancing valve 1 comprises a housing 5 having a main fluid passage 7 extending along a

main flow axis X.

A valve body 12 is disposed within the housing 5 in the fluid passage 7.

The valve body 12 has a first through hole 15 forming a first fluid passage. The first through

hole 15 has a variable cross section.

In the first embodiment, the valve body 12 is of a ball type and a control pin or needle 20 is
inserted into the valve body 12 and is configured to partially obstruct the through hole 15, in a
variable manner, thereby varying the first fluid passage cross section. The skilled person
knowns that the first through hole 15 cannot be closed completely and even when obstructed at
the maximum, there remains always a minimum aperture required to ensure the minimum fluid

flow rate when the balancing valve is installed in a network.

The needle 20 is movable radially, to adjust the first fluid passage cross section and hence the
pressure drop inside the balancing valve 1, as known in the art. The needle 20 is therefore a

control element which can adjust a cross section of the first fluid passage.
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A balancing control knob 27 is provided at one end of the needle 20 to adjust the position of
the needle 20 within the valve body 12.

The valve body 12 comprises a second through hole 35 forming a second fluid passage, distinct
from the first through hole 15. The second through hole 35 is preferably oriented transversely
to the first through hole 15.

The second through hole 35 has a specific diameter which is designed to allow to reach the
same flow as the one obtained with the first through hole 15 closed at its maximum. The second

through hole 35 is intended to form, in use, a by-pass channel.

The valve body 12 is rotatably mounted to the housing 5, around a rotation axis 38, between a
working position in which the first through hole 15 extends along the main flow axis, and a by-
pass position in which the second through hole 35 extends along the main flow axis, as illus-

trated in Fig 2 (working position) and Fig.3 (by-pass position).

The second through hole 35 is positioned below the first through hole 15, in the working and

by pass positions of the balancing valve 1.

The rotation axis 38 is preferably perpendicular to the main flow axis X. The needle 20 is also
preferably aligned with the rotation axis 38. The angle between the by-pass channel 35 and the
main fluid passage 15 is preferably 90 degrees. An angle of 90 degrees is easy to provide and
is easy for a user. Of course, this is not limiting the invention and other angles and orientations

and rotation axis can be provided.

Positioning means and stopping means can be provided to control the rotation and positioning

of the valve body within the housing.

A by-pass knob 37 is provided for rotating the valve body 12 around said rotation axis 38.

The by-pass knob 37 is positioned opposite the balancing control knob 27 with respect to the

valve body 12. In particular wherein the by-pass knob 37 is located one side of the valve body,
preferably below the valve body 12, and the balancing control knob 27 is located on the other
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opposite side of the valve body, preferably above the valve body, when the balancing valve is

installed in a network.

The valve body and the needle are made of polymer, instead of metal in the prior art.

In operation, the fluid is directed to flow through the first through hole 15 and the pressure drop
is controlled via by rotating the needle 20 of the balancing valve 1 to adjust the cross section of
the first through hole. The pressure can be measured by pressure sensors. To do so, the housing
5 comprises a first sensor aperture 51 upstream of the valve body 12 and a second sensor aper-
ture 52 downstream of the valve body 12, for providing access to pressure or flow rate sensor
and measure the pressure or flow rate upstream and downstream of the valve body, and hence

the pressure drop, when the balancing valve is installed in a fluid network.

This adjustment of the control element position can be automated.

Whenever cleaning or maintenance operations are needed, the fluid can be directed to flow
through the second trough hole 35 by rotating the knob 37 about the rotation axis 38, to align
the second through hole 35 along the main flow axis X. The second through hole 35 therefore

forms a by-pass channel.

As illustrated on Fig. 4, when the second through hole 35 is aligned along the main flow axis,,
so that fluid can flow through the second through hole 35, the needle 20 can be removed from
the valve body 12 and completely exit the balancing valve 1 to be cleaned, without any inter-

ruption of service.

Figure 5 to Figure § illustrate a balancing valve 201 according to a second embodiment of the

present invention.

The balancing valve 201 comprises a housing 205 having a main fluid passage 207 extending

along a main flow axis X.

A valve body 212 is disposed within the housing 205 in the fluid passage 207.
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The valve body 212 comprises a first jaw 220 and a second jaw 221, cooperating with the first
jaw 220 to form a first through hole or first fluid passage 215 therebetween. In particular, the
first jaw 220 has a first outer surface 230 and the second jaw 221 has a second outer surface
231, the first through hole being formed between the first outer surface 230 and the second
outer surface 231. A distance between the first outer surface 230 and the second outer surface

231 is adjustable in a radial direction to modify a first fluid passage cross section.

In the example of Figs. 5 to &, the first jaw 220 is fixedly mounted and the second jaw 221 is
movable radially with respect to the fluid passage, preferably vertically when/if the fluid pas-
sage 18 horizontal when the balancing valve is installed into a fluid network, to adjust said first

fluid passage cross section, and hence the pressure drop inside the balancing valve 201.

The first outer surface 221 and second outer surface 231 have a cross section with complemen-
tary saw tooth profiles in along the main flow axis X when the valve body 212 is in a working

position.

A control knob 227 is provided at one end of second jaw 221 to adjust the position of the second

jaw 221 within the valve body 212.

The valve body 212 comprises a second through hole 235 distinct from the first through hole
215.

The second through hole 235 is preferably oriented transversely to the through hole 215, and

below the first through hole 215, in operative position of the balancing valve 201.

The valve body 212 is rotatably mounted to the housing 205, around a rotation axis 238, be-
tween a working position in which the first through hole 215 extends along the main flow axis
X, and a by-pass position in which the second through hole 235 extends along the main flow

axis X, as illustrated in Fig 6 (working position) and Fig.7 (by-pass position).

The rotation axis 238 is preferably perpendicular to the main flow axis X.
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An angle between the first through hole 215 and the second through hole 235 is preferably 90
degrees. An angle of 90 degrees is easy to provide and is easy for a user. Of course, this is not

limiting the invention and other angles and orientations and rotation axis can be provided.

Positioning means and stopping means can be provided to control the rotation and positioning

of the valve body within the housing.

A by-pass knob 237 is provided for rotating the valve body 212 around said rotation axis 238.

In the example shown on the figures, the by-pass knob 237 is on one side of the valve body

212, opposite to the control knob 227.

The fluid through the balancing valve can be directed to flow either through the first through
hole 215 or through the second through hole 235. In particular, when cleaning or maintenance
operation need to be performed, a user can rotate the knob 237 about the rotation axis 238, to
align the second through hole 235 along the main flow axis X. The second through hole 235
therefore forms a by-pass channel. As illustrated on Fig. 8, when the second through hole 235
is aligned along the main flow axis X, fluid can flow through the second through hole 235, and
the second jaw 221 can be removed from the valve body 212 and completely exit the balancing
valve 201. This allows operations of maintenance or cleaning without any interruption of ser-

vice.

A by-pass knob 237 is provided for rotating the valve body 212 around a rotation axis 238.

The by-pass channel 235 diameter cannot be adjusted in this example. This is not limiting the

invention.

The geometrical shape of the control element is specific to control the pressure drop.

Figures 9 to 15 illustrate a balancing valve 301 according to an aspect of the present disclosure.

The balancing valve 301 comprises a housing 305 having a main fluid passage 307 extending

along a main flow axis X.
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A valve body 312 is disposed within the housing 305 in the fluid passage 307.

The valve body 312 has a first through hole 315 forming a first fluid passage. The valve body
312 comprises a second through hole 335 forming a second fluid passage, distinct from the first
through hole 315. The second through hole 335 is preferably oriented transversely to the first
through hole 315.

The first through hole 315 has a variable cross section. In this embodiment, the valve body 312
is of cylindrical type and a control element 320, in the form of a pin or needle, is inserted into
the valve body 312 and is configured to partially obstruct the first through hole 315, in a variable

manner, thereby varying the first fluid passage cross section.

A balancing control knob 327 is provided at one end of the needle 320 to adjust the position of
the needle 320 within the valve body 312.

The balancing control knob 327 may be rotated by using a tool such as an hexagon socket
wrench or an Allen key positioned on the balancing control knob 327. Visual indicator window
328 may be provided to help position the needle 320 within the valve body 312. It should be
noted that the control knob 227 of the valve body of Fig. 5 or the control knob 227 of the valve
body of Fig. 1 may also be rotated using a tool such as an hexagon socket wrench or an Allen

key positioned on the balancing control knob 327, possibly with visual indicator window.

The needle 320 is movable, to adjust the first fluid passage cross section and hence the pressure
drop inside the balancing valve 301, as known in the art. The needle 320 is therefore a control

element which can adjust a cross section of the first fluid passage.

Similarly to the balancing valves of Figs 1 and 5, in operation, the fluid is directed to flow
through the first through hole 315 and the pressure drop is controlled via by rotating the needle
320 of the balancing valve 301 to adjust the cross section of the first through hole. The pressure
can be measured by pressure sensors. To do so, the housing 5 comprises a first sensor aperture
351 upstream of the valve body 312 and a second sensor aperture 352 downstream of the valve

body 312, for providing access to pressure or flow rate sensor and measure the pressure or flow
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rate upstream and downstream of the valve body, and hence the pressure drop, when the bal-
ancing valve is installed in a fluid network. Hence, the pressure drop can be measured by plac-
ing an inlet pressure sensor 321 and outlet pressure sensor 328, to derive said pressure drop.
This allows the user, using graphs provided by the manufacturer, to know the flow rate through
the valve. The pressure sensors can be two standardised brass pressure taps used to measure the

valve pressure delta.

It should be noted that the first through hole 315 cannot be closed completely and even when
obstructed at the maximum, there remains always a minimum aperture required to ensure the
minimum fluid flow rate when the balancing valve is installed in a network. .For example, a

minimum residual flow rate can be found in the norm NF DTU 60.11 P1/2.

The second through hole 335 has a diameter allowing it to respect a minimum residual flow
rate, as reccommended/needed. For example, a minimum residual flow rate can be found in the
norm NF DTU 60.11 P1/2. With other words, the second through hole 335 has a specific diam-
eter which is designed to allow to reach the same flow as the one obtained with the first through
hole 315 closed at its maximum. The second through hole 335 is intended to form, in use, a by-

pass channel.

The second through hole 335 is positioned below the first through hole 315, in operative posi-
tion of the balancing valve 301. As previously described the first through hole 315 and the
second through hole 335 are angularly offset, preferably by 90 degrees when viewed in a plan

view.

The valve body 312 is rotatably mounted to the housing 305, around a rotation axis 338, be-
tween a working position in which the first through hole 315 extends along the main flow axis,
and a by-pass position in which the second through hole 335 extends along the main flow axis,

as illustrated in Fig. 10 (working position) and Fig.11 (by-pass position).

The rotation axis 338 is preferably perpendicular to the main flow axis X. The needle 320 is
also preferably aligned with the rotation axis 338. The angle between the by-pass channel 335
and the main fluid passage 315 is preferably 90 degrees. An angle of 90 degrees is easy to
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provide and is easy for a user. Of course, this is not limiting the invention and other angles and

orientations and rotation axis can be provided.

A by-pass knob 337 is provided for rotating the valve body 312 around said rotation axis 338.

The by-pass knob 337 is therefore used to position the valve body in said working position or
in said by-pass position. This can be seen on Fig. 15 which shows different views of the bal-

ancing valve in the working position (left side) and in the by-pass position (right side).

The by-pass knob 337 is positioned opposite the balancing control knob 327 with respect to the
valve body 312. In particular wherein the by-pass knob 337 is located one side of the valve
body, preferably below the valve body 312, and the balancing control knob 327 is located on
the other opposite side of the valve body, preferably above the valve body, when the balancing

valve is installed in a network.

Visual indicators can be provided on the by-pass knob 337, to let a user know in which position
the by-pass knob 337, and hence the valve body, is. In one example, two indicators with the
wording “by” and “pass” are provided, which are aligned when the by pass knob 337 has been

rotated to bring the by pass knob 337, and hence the valve body, in the by pass position.

The by-pass knob 337 may be provided with locking eyelets 339, and the valve body may be
provided with body eyelets 319. Regardless of the operating mode activated, it is possible to
lock the position of the by-pass knob 337, and hence of the balancing valve 301, by passing a
padlock through two eyelets. The by-pass knob cannot be rotated.

The use of the valve is therefore safe.

Positioning means and stopping means can be provided to control the rotation and positioning
of the valve body 312 within the housing 305. In particular, as will be explained later with
reference to Fig. 15, it is possible to change the direction of the flow within the balancing valve
when the balancing valve is installed or being installed in a network, by rotating the valve body
of 180° around the rotation axis 338 within the housing 305, thereby allowing to adapt the

direction of the flow in the balancing valve.
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In operation, the fluid is directed to flow through the first through hole 315 and the pressure
drop is controlled via by rotating the needle 320 of the balancing valve 301 to adjust the cross
section of the first through hole. The pressure can be measured by pressure sensors. To do so,
the housing 305 comprises a first sensor aperture 351 upstream of the valve body 312 and a
second sensor aperture 352 downstream of the valve body 312, for providing access to pressure
or flow rate sensor and measure the pressure or flow rate upstream and downstream of the valve

body, and hence the pressure drop, when the balancing valve is installed in a fluid network.

This adjustment of the control element position can be automated.

Whenever cleaning or maintenance operations are needed, the fluid can be directed to flow
through the second trough hole 335 by rotating the knob 337 about the rotation axis 338, to
align the second through hole 335 along the main flow axis X. The second through hole 335

therefore forms a by-pass channel. Preferably the rotation is limited by corresponding.

When the second through hole 335 is aligned along the main flow axis X, so that fluid can flow
through the second through hole 335, the needle 320 can be removed from the valve body 312
and completely exit the balancing valve 301 to be cleaned, without any interruption of service.
In a particularly preferred embodiment, the removal can only intervene in the above alignment
position, and even more preferably the quitting of the alignment position is only possible after

the serviced or replaced needle has be installed again.

To do so, an opening knob or nut 380 is unscrewed to allow the needle 320 to be removed from

the housing and the cleaning of the balancing valve 320.

A leaking port can be provided, such that upon removal of the control element, the remaining
pressure in the main fluid passage, disconnected from the network as the valve is in bypass

position, can be decreased in a controlled or at least in a slow and safe manner.

A locking device 324, 326 is provided to prevent removing of needle 320 when the balancing

valve 301 is in working position (Fig. 13).
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In this embodiment, the locking device comprises needle stops 324 at the lower end of the
needle 320, which are arranged to cooperate with two corresponding housing stops 326 fixed
the valve body 312. The housing stops 326 may be provided on the valve body 312 or on a
fixed part of the control element designed to be fixed to the valve body 312 and to which the
needle 320 can be assembled. (see Figs. 13 and 14).

Preferably there are two needle stops adapted to cooperate with two housing stops 326. This is

an example only. The two needle stops are diametrically opposed.

When the valve body 312 is in the working position in which the first through hole 315 extends
along the main flow axis, the needle stops 324 are located below the housing stops 326, pre-

venting the removal of the needle 320 from the valve body 312.

When the valve body 312 is in the bypass position in which the second through hole 335 extends
along the main flow axis, the needle stops 324 are located at 90 © away from the housing stops

326, allowing removal of the needle 320 from the valve body 312.

The balancing valve 301 is further provided with positioning means 390 to help reassemble the
control element 320 after cleaning (Fig. 12 to Fig. 14). The housing has opposed L grooves 391
on its inner side of the valve body 312, preferably two grooves, which are designed to cooperate
with corresponding ribs 392 on the positioning means 390. When reassembling the needle 320
with the valve body or with the fixed part mounted to the valve body, the positioning ribs must
be engaged in the corresponding grooves. Thus, the orientation between the two parts is main-
tained. It should be noted that the number of positioning grooves and positioning ribs is given
as a non-limiting example. Similarly, the ribs may be located on the removable part whereas
the grooves may be positioned on the housing. Ribs and grooves are given as example and any

cooperating positioning parts may be contemplated as well.

Therefore, contrarily to the prior art balancing valves which do not offer options to disassemble
the valve while the valve is installed on the water network, the balancing valve of the present
invention can be dismantled and cleaned in service thanks to the use of a by-pass. This has the
advantage of extending the lifespan of the balancing valve and ensuring a better water quality

in the network.
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It should be noted that the locking device and positioning means have been described in details
with reference to the embodiment of Figs. 9-15. The balancing valve of the first and second
embodiments may be provided with such a locking device preventing removal of the needle or
of the jaw when the valve body is the working position. Similarly, positioning means are pro-

vided as well on the balancing valves of the first and second embodiments.

In another aspect of the invention, the balancing valve 301 may be installed in any working
direction, allowing it to adapt the positioning of the balancing valve in the working environment

and network where the balancing valve has to be installed.

The bypass knob 337 has an asymmetrical orientation control element 395 that rotates 180° to

render symmetrical in order to choose the installation direction (figure 15).

The asymmetrical orientation control element 395 cooperates with a removable bypass stop
device 397 provided with an orientation pin to block the symmetrical orientation control ele-
ment in a chosen orientation of the flow, and with a stop pin to stop the by-pass knob in the by-

pass position.

In order to reverse the direction, the user unclip the removable bypass stop device 397 and then
turn the by pass knob 337 of an angle of 180° about the rotation axis 338 to reverse the direction
of the flow. Finally, the user must reverse the direction of said removable bypass stop device
397 and reconnect the removable orientation stop device 397 on the asymmetrical orientation
control element 395 (Fig.15) . The skilled person understands that, one reconnected, the stop
pin 395 is on the other mirror side with respect to a plan having the rotation axis 338 and per-
pendicular to the plane of the figures, i.e. on the right side instead of the left side as currently

shown on Fig, 15)

The stop pin 395 is longer that the orientation pin (not visible on Fig. 15 when the element is
clipped in). The stop pin 395 can be used to stop bypass knob 337 when the user wishes to
switch from normal working position to the bypass position. Thus, it will not be possible to
rotate the by pass knob 337 more than 90° when the removable bypass stop device 397 is
clipped in.
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The valve body and/or the needle are made of polymer, instead of metal in the prior art.

The foregoing description of the preferred embodiments of the invention has been presented for
purposes of illustration and description. It is not intended to be exhaustive or to limit the inven-
tion to the precise form disclosed, and modifications and variations are possible in light of the
above teachings or may be acquired from practice of the invention. The embodiment was cho-
sen and described in order to explain the principles of the invention and its practical application
to enable one skilled in the art to utilize the invention in various embodiments as are suited to
the particular use contemplated. It is intended that the scope of the invention be defined by the

claims appended hereto, and their equivalents.
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Claims

Balancing valve comprising

a housing having a main fluid passage extending along a main flow axis,

a valve body disposed within the housing in the fluid passage, wherein the valve body
has a first through hole forming a first fluid passage with a variable first fluid passage
cross section,

and wherein the valve body has a second through hole distinct from the first through
hole and forming a second fluid passage in the valve body,

wherein the first fluid passage is a main fluid passage and the second fluid passage is a
by-pass passage,

wherein the valve body is movably mounted to the housing to select one of the first
though hole and of the second through hole, between a working position in which the
first through hole extends along the main flow axis, and a by-pass position in which the
second through hole extends along the main flow axis,

and the balancing valve comprises a control element, wherein the variable first fluid
passage cross section is adjustable by said control element inserted within the valve
body, wherein the control element can be removed from the valve body when the bal-

ancing valve is in the by-pass position.

Balancing valve according to claim 1, wherein the balancing valve is designed to block
the opening of the balancing valve and/or the removal of the control element from the
valve body when the balancing valve is in the working position, in particular wherein
the control element can be removed from the valve body only when the balancing valve

is in the by-pass position.

Balancing valve according to claim 1 or 2, wherein the variable first fluid passage cross
section is adjustable by said control element inserted within the valve body and into the

first though hole and whose position within the first through hole can be adjusted.

Balancing valve according to the preceding claim 1 to 3, comprising a locking device

to lock the control element into the valve body when the balancing valve is in the
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working position and to allow the removal of the control element from the valve body
when the balancing valve is in the by-pass position,

preferably the locking element comprises needle stops at a lower end of the control el-
ement which are arranged to cooperate with corresponding housing stops attached or

fixed to the valve body.

Balancing valve according to any of claim 1 to 4, further comprising positioning means
to help reassemble the control element after removal, preferably opposed grooves on

the housing designed to cooperate with corresponding ribs on the valve body.

Balancing valve according to any of claim 1 to 5, wherein the valve body is rotatably
mounted to the housing, in particular the first through hole and the second through hole

being orthogonal one with respect to the other.

Balancing valve according to any one of the preceding claims, wherein the valve body
comprises one of a ball or a cylindrical body, and the control element comprises a needle
inserted into the ball or the cylindrical body and movable in a radial direction to obstruct

in an adjustable manner the first through hole.

Balancing valve according to any ones of claims 1 to 6, wherein the valve body com-
prises a first jaw with an first outer surface and a second jaw with a second outer surface,
the first through hole being formed between the first outer surface and the second outer
surface, with a distance between the first outer surface of the first jaw and the second
outer surface of the second jaw being adjustable in a radial direction to modify first fluid
passage cross section, in particular the first jaw is fixedly mounted to the valve body

and the second jaw is movable in a radial direction as part of the control element.

Balancing valve according to the preceding claim, wherein the first outer surface and
second outer surface have a cross section with complementary saw tooth profiles in

along the main flow axis when the valve body is in a working position.

Balancing valve according to any of the preceding claims, wherein the valve body is

provided with a by-pass knob to rotate the valve body, and a balancing control knob for



10

15

20

25

30

WO 2020/099380 PCT/EP2019/080986

11.

12.

13.

14.

15.

16.

21

adjusting a cross section of the first through hole, in particular wherein the by-pass knob
is located below the valve body and the balancing control knob is located above the

valve body when the balancing valve is installed in a network.

Balancing valve according to the preceding claim, wherein the bypass knob has an
asymmetrical orientation control element adapted to rotate for changing the direction of

flow in the balancing valve.

Balancing valve according to the preceding claim, wherein the asymmetrical orientation
control element adapted to cooperate with a removable bypass stop device provided
with an orientation pin to block the symmetrical orientation control element in a chosen
orientation of the flow, and with a stop pin to stop the by-pass knob in the by-pass

position.

Balancing valve according to any of the preceding claims, wherein the housing com-
prises a first sensor aperture upstream of the valve body and a second sensor aperture
downstream of the valve body, for providing access to pressure or flow rate sensor and

measure the pressure or flow rate upstream and downstream of the valve body, in use.

Balancing valve according to any of the preceding claims, wherein the valve body

and/or the control element are made of polymer.

Hydraulic network comprising a first pipe element, a second pipe element and a balanc-
ing valve according to any one of claims 1 to 14, the balancing valve being installed
between the first pipe element and the second pipe element extending along a main flow
axis, wherein the balancing valve can be rotated between a working position in which
the first through hole extends along the main flow axis, and a by-pass position in which

the second through hole extends along the main flow axis.

Method of maintaining a balancing valve installed in a hydraulic network, the hydraulic
network comprising a first pipe element, a second pipe element and a balancing valve
according to any of claims 1 to 14, the balancing valve being disposed between the first

pipe element and the second pipe element along a main flow axis, wherein the balancing
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valve can be rotated from a working position in which the first through hole extends
along the main flow axis, to a by-pass position in which the second through hole extends
along the main flow axis,

the method comprising removing the control element from the valve body for mainte-

nance or cleaning, without interrupting the fluid flow through the hydraulic network.

Method according to the preceding claim, comprising rotating the valve body in the by
pass position to allow removal of the control element for maintenance or cleaning, and
comprising the steps of repositioning the control element after maintenance or cleaning,
without interrupting the fluid flow through the hydraulic network, in particular rotating
the balancing valve from the by pass position to the working position once the control

element is installed again into the valve body.
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