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(54) DEVICE AND METHOD FOR REGULATING HEATING SYSTEMS

(57) The present invention relates to a regulating de-
vice (1) for regulating heating systems, comprising a
body (2) provided with at least one inlet (3), an outlet (4),
and an interception area interposed between the inlet
and the outlet, in such a way that the latter can be selec-
tively set into fluid communication with each other. The
device comprises a valve element (10) that is operatively
active in the interception area and that operates in a plu-
rality of operating configurations so as to vary the flow
rate of fluid passing from the inlet to the outlet as a func-
tion of the difference in temperature between a perceived
temperature of the fluid at the inlet and a reference tem-
perature at which the valve element is configured. The
plurality of operating configurations comprise at least one
maximum aperture configuration, in which there is a max-
imum flow rate of fluid passing from the inlet to the outlet,
and a closed configuration, corresponding to a state in
which the detected temperature of the fluid at the inlet is
equal to or higher than the reference temperature; in the
closed configuration, there is a residual flow rate of fluid
transferred from the inlet to the outlet and this residual
flow rate is greater than zero.
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Description

[0001] The object of the present invention is a regulat-
ing device for regulating heating systems, a heating sys-
tem comprising this device, and a method for regulating
heating systems.
[0002] In particular, the invention refers to a regulating
device for regulating the temperature and the flow of a
fluid, generally hot water, in systems for heating spaces
in buildings for residential or commercial use or for other
uses. The present invention thus falls within the technical
field of heating systems.
[0003] It is known that heating systems for heating
buildings are principally divided into high temperature
systems and low temperature systems. High tempera-
ture systems essentially comprise a boiler, a series of
heating elements (including radiators, thermosiphons,
heaters, convectors, etc.) arranged in the various rooms
of a building and a plurality of collectors and pipes con-
necting the boiler and the radiator elements. On the other
hand, in addition to a boiler, low temperature systems
comprise a plurality of radiant elements in the form of
pipes, which are generally inserted under the flooring in
the rooms, and at least one pair of collectors connecting
the radiant elements to the boiler. While the systems of
the first type operate with water at a high temperature,
typically on the order of about 60-80°C, the systems of
the second type must necessarily operate at lower tem-
peratures, for example on the order of about 30-40°C,
given that at higher temperatures there is a risk of dete-
rioration of the flooring. There are also known mixed heat-
ing systems that comprise a high temperature circuit and
a low temperature circuit, which are suitably connected
with each other, and radiant elements of various types.
[0004] Also known is the realization of low temperature
portions of systems, that is, with floor pipes, within a sys-
tem that operates at high temperatures and that is there-
fore provided with a boiler that supplies high temperature
water for operation of radiators, thermosiphons or con-
vectors. In this case, the low temperature portions of a
system must comprise suitable devices that are capable
of managing and regulating the temperature of the fluid
at different points of the system (that is, high temperature
in the parts comprising radiators or thermosiphons and
low temperature in the parts comprising radiant floor el-
ements).
[0005] Specifically, this is the case when renovations
or remodelling work is being done on buildings, which
can comprise laying new flooring or creating new rooms
(e.g. bathrooms) or in general, the partitioning of existing
spaces. In this case, it may be advantageous - in the
portions being renovated or remodelled - to opt for radiant
floor elements, while keeping the original boiler and using
the already existing supply of high temperature water em-
ployed for the radiant elements that are not floor elements
(radiators or thermosiphons). In order to do this, while
also avoiding that the use of high temperature water
causes malfunctioning in the pipes or deterioration of the

flooring, the relative system equipment specific for floor
heating must be arranged (e.g. the mixing system, fluid
circulator, etc.), which, however, is costly and complex
and could prove to be economically inconvenient for the
single portion of the building being remodelled or reno-
vated (for example, just one room). In these cases, a
known solution consists in diverting a new branch directly
from the high temperature circuit (already present in the
system) and from this new branch the radiant floor pipe
extends. The latter follows its path under the flooring to
then return back into the already existing circuit again. It
is clear that this direct branch requires means that ena-
bles it to obtain and maintain the correct temperature of
the water in the radiant pipe, which must be lower than
the temperature of the water in the high temperature cir-
cuit.
[0006] According to known solutions, such means can
consist in a valve device, which is called a "limit temper-
ature controller" in this field. This device consists in a
thermostatic valve located on a line and provided with a
temperature-sensitive element that commands the open-
ing or the closing of the valve proportionally to the differ-
ence between the temperature of the fluid in the line and
a reference temperature at which the valve has been set:
the greater the difference in temperature, the greater the
opening of the valve and therefore of the flow of water
passing through it. The limit temperature controller typi-
cally comprises a knob for selecting the reference tem-
perature.;when the temperature of the water in the line
on which the controller is assembled reaches the refer-
ence temperature, the valve closes completely and there
is no passage of water.
[0007] In the known solutions, the limit temperature
controller is located at the outlet of the radiant floor line,
before the return towards the boiler, whereas flow regu-
lating elements are not positioned at the inlet of the ra-
diant line, which is directly diverted from the high tem-
perature circuit. The reference temperature of the con-
troller is then set, for example at about 30°C. When the
system is turned on (with the floor line cold), the high
temperature water (e.g. 60-70°C) from the high temper-
ature circuit enters into the floor line and begins to heat.
There is therefore an initial temperature peak in the ra-
diant line, which is, however, of short duration, as at the
outlet of the radiant line the limit temperature controller
begins to receive a flow of hot water and gradually closes
until it is totally closed, thus blocking the flow circulating
in the floor line. This prevents additional high temperature
water from entering the radiant line and damaging the
flooring or excessively heating the room. As it proceeds
inside the floor line and with the passing of time, the hot
water in the floor line releases heat towards the room
and it is thus cooled. As a result, the temperature per-
ceived by the limit temperature controller drops below
the reference temperature, which has been set for ex-
ample at about 30°C. The controller thus re-opens and
enables an amount of water to leave the floor line and
this draws an equal amount of incoming high temperature
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water which flows through the floor line and maintains
the correct heating level. When running, this system finds
a balance in which the flow of water that the controller
allows to leave the line in the period of time is very limit-
ed;therefore, even if the temperature of the incoming wa-
ter is always very high, the flow rate thereof is limited.
Generally, owing to the limit temperature controller man-
aging the flow of water through the radiant line, the mean
temperature of the latter that is obtained is correct for
floor installation (that is, not too high) and for effective
heating of the space (that is, not too low).
[0008] The solution described hereinabove thus
makes it possible to connect a portion of a floor heating
system directly to a system that operates at high temper-
atures, thereby obtaining, in any case, the correct tem-
perature on the flooring.
[0009] However, the Applicant has noted that this
known solution is not without drawbacks and that it is
improvable in several aspects.
[0010] In fact, the operation of the limit temperature
controller in theory makes it possible to find a point of
fluid-dynamic equilibrium between water (which has re-
leased heat and has thus dropped in temperature) leav-
ing the radiant line and new water (at high temperature)
entering the radiant line. However, in practice the limit
temperature controller is connected to other components
of the circuit, or included inside a heating plant, in which
additional valves, collectors, pipes, pumps, etc. are
present and which are needed for the operation of the
entire heating system, which often also includes parts
operating at high temperatures and parts operating at
low temperatures. A heating plant is typically made up
of a specific case that is located in a room, or applied to
wall or built into a compartment afforded in a wall. The
heating plant is also provided with a door that enables
access thereto.
[0011] In this state, the limit temperature controller thus
operates in contact with or in proximity to elements of the
system in which high temperature water flows, for exam-
ple the pipes or the valves of the high temperature heating
part and which can even reach temperatures of and over
80°C. Therefore, the temperature inside the entire heat-
ing plant tends to rise (for example up to and beyond
40°C) and the body of the limit temperature controller is
also affected by this undesired heating effect. This con-
stitutes a serious obstacle for proper operation of the
radiant floor pipe. In fact, let us suppose that the limit
temperature controller receives, from the end of the ra-
diant line, water at a temperature equal to the reference
temperature at which it has been set, and that it is there-
fore brought into the closed configuration. With the pass-
ing of time, the radiant floor pipe cools (as it yields heat
to the room) and the controller should perceive, water
(incoming thereto) at a lower temperature. However, the
water stopped at the inlet to the controller is heated by
virtue of the overall heating of the heating plant (that is,
of the entire case) and the sensitive element inside the
controller continues to perceive a high temperature of

the water, despite the fact that the floor line has cooled.
This prevents the limit temperature controller valve from
opening and therefore water cannot leave the radiant line
and new hot water cannot enter from the point of the
branch from the high temperature circuit. The result is a
lowering of the temperature of the radiant line and there-
fore insufficient heating of the space, even if the entire
system is actually operative.
[0012] Note that heating inside the heating plant, and
the resulting undesired "lockout" of the limit temperature
controller, despite the fact that the radiant line is cooling
(and needs an amount of high temperature water to en-
ter), are present regardless of the type or structure of the
heating plant and irrespective of how the high tempera-
ture parts of the system are operating.
[0013] This drawback is of deep concern in places
where outside temperatures are very harsh, in which the
systems must necessarily operate with water of very high
temperatures;this increases the overheating of the com-
ponents inside the heating plant and thus also of the limit
temperature controller. In some cases, it is necessary to
wait until the heating plant cools before one can rely on
proper operation of the limit temperature controller again.
[0014] In this situation, the aim underlying the present
invention in its various aspects and/or embodiments is
to make available a device and a method for regulating
heating systems which can be capable of overcoming
one or more of the drawbacks cited hereinabove.
[0015] A further aim of the present invention is to make
available a regulating device for regulating heating sys-
tems which is capable of operating correctly inside heat-
ing plants or in proximity to components of a heating sys-
tem operating at high temperatures.
[0016] A further aim of the present invention is to make
available a device and a method for regulating heating
systems which make it possible to effectively connect a
radiant floor pipe to a high temperature circuit, enabling
proper management of the operating temperatures and
of the flows inside the pipe.
[0017] A further aim of the present invention is to make
available a regulating device for regulating heating sys-
tems, said device being characterized by a high level of
versatility and being capable of adapting to a great
number and various types of different heating plants.
[0018] A further aim of the present invention is to make
available a regulating device for regulating heating sys-
tems, said device being characterized by a high level of
operating reliability and/or by less susceptibility to dam-
age and malfunctioning and/or being capable of offering
simple and rapid maintenance and replacement.
[0019] A further aim of the present invention is to make
available a regulating device for regulating heating sys-
tems which is characterized by a simple and rational
structure.
[0020] A further aim of the present invention is to make
available a regulating device for regulating heating sys-
tems which is characterized by limited production costs
with respect to the performance and quality offered.
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[0021] A further aim of the present invention is to create
alternative solutions with respect to the prior art for real-
izing regulating devices for regulating heating systems
and/or to open new fields of design.
[0022] A further aim of the present invention is to make
available a regulating device that is capable of permitting
new heating system designing.
[0023] These and any other aims, which shall become
evident in the course of the description below, are sub-
stantially achieved by a regulating device for regulating
heating systems, a heating system comprising this de-
vice and a method for regulating heating systems, ac-
cording to one or more of the appended claims, each of
which being considered alone (without the relative de-
pendent claims) or in any combination with the other
claims, as well as according to the following aspects
and/or embodiments, in various combinations, also with
the above-mentioned claims.
[0024] In a first aspect, the invention concerns a reg-
ulating device for regulating heating systems, compris-
ing:

- a body of the device provided with at least one inlet,
which is intended to be connected to a line so as to
receive a fluid therefrom, an outlet, which is intended
to be connected to a respective line so as to send a
fluid thereto, and an interception area within said
body and interposed between, and connecting, said
inlet and said outlet, in such a way that said inlet and
said outlet can be selectively set into fluid commu-
nication with each other;

- a valve element that can be at least partially housed
inside the body of the device and that is operatively
active in said interception area, said valve element
being configured to operate in a plurality of operating
configurations so as to vary the flow rate of fluid pass-
ing from said inlet to said outlet, through said inter-
ception area, as a function of the difference in tem-
perature between a perceived temperature of the flu-
id at said inlet and a reference temperature at which
the valve element is configured.

[0025] In one aspect, said plurality of operating config-
urations comprise (or ranges between) at least one max-
imum aperture configuration, in which there is a maxi-
mum flow rate of fluid passing from said inlet to said outlet,
and a closed configuration, corresponding to a state in
which said detected temperature of the fluid at the inlet
is equal to or higher than said reference temperature.
[0026] In one aspect, in said closed configuration,
there is (or is envisaged) a residual flow rate of fluid trans-
ferred from said inlet to said outlet, said residual flow rate
strictly being greater than zero.
[0027] In one aspect, the valve element comprises
members for the selection of said reference temperature,
so that when the fluid incoming to said inlet reaches or
exceeds this reference temperature, the valve element
is brought into said closed configuration.

[0028] In one aspect, said residual flow rate of fluid
transferred from said inlet to said outlet in said closed
configuration is comprised between 1 litre/hour and 10
litres/hour.
[0029] In one aspect, said residual flow rate of fluid
transferred from said inlet to said outlet in said closed
configuration is comprised between 2 litres/hour and 8
litres/hour.
[0030] In one aspect, said residual flow rate of fluid
transferred from said inlet to said outlet in said closed
configuration is comprised between 3 litres/hour and 6
litres/hour.
[0031] In one aspect, said residual flow rate of fluid
transferred from said inlet to said outlet in said closed
configuration is comprised between 3.5 litres/hour and 5
litres/hour.
[0032] In one aspect, said valve element comprises a
thermostatic element (or thermostatic valve) inserted in
said body and comprising a movable shutter configured
to move closer and away from a passage section defined
in said interception area so as to vary said flow rate of
fluid passing from said inlet to said outlet according to
said plurality of operating configurations.
[0033] In one aspect, said shutter is configured to move
closer to the passage section upon a decrease in the
difference between the perceived temperature of the fluid
at the inlet and said reference temperature, decreasing
said flow rate, and to move away from the passage sec-
tion upon an increase in the difference between the per-
ceived temperature of the fluid at the inlet and said ref-
erence temperature, increasing said flow rate.
[0034] In one aspect, in said closed configuration,
there is controlled leakage of fluid at said valve element
in the interception area, said leakage determining the
passage of said residual flow rate of fluid from said inlet
to said outlet.
[0035] In one aspect, said leakage ensures the transfer
of said residual flow rate of fluid in each operating con-
figuration of the valve element, and particularly in said
closed configuration.
[0036] In one aspect, said valve element comprises a
temperature-sensitive thermostat, said thermostat being
configured to vary its dimensions as a function of the
temperature it perceives, said shutter being associated
with or constrained to said thermostat.
[0037] In one aspect, the thermostat is axially inserted
in said body, in such a way as to occupy at least partially
said interception area, and it is configured so as to modify
its own length as a function of the temperature of the fluid
at said inlet, as perceived by the thermostat itself.
[0038] In one aspect, the thermostat increases in
length upon an increase in the perceived temperature,
bringing said shutter closer to the passage section, and
decreases in length upon a decrease in the perceived
temperature, bringing said shutter away from the pas-
sage section.
[0039] In one aspect, the shutter moves so as to abut
on said the passage section when the valve element is
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brought into said closed configuration.
[0040] In one aspect, the shutter has a substantially
disc or ring shape and is positioned around the thermo-
stat, preferably coaxially with respect to the longitudinal
extension of the thermostat.
[0041] In one aspect, the shutter has a lower surface
facing said passage section defined in the interception
area and preferably having a circular crown shape, and
an upper surface opposite said lower surface.
[0042] In one aspect, the thermostat is positioned in
said interception area so as to pass through said passage
section, leaving a preferably ring-shaped passage free
between the thermostat and the inner walls of the body
of the device or of the valve element.
[0043] In one aspect, said lower surface moves away
from said passage section as the thermostat decreases
in length (upon a decrease in the perceived temperature),
moves closer to the passage section as the thermostat
increases in length (upon an increase in the perceived
temperature), and moves so as to abut on a preferably
ring-shaped perimeter surface of said passage section
when the valve element is brought into the closed con-
figuration.
[0044] In one aspect, the lower surface has at least
one hollow portion recessed from the lower surface (to-
wards the upper surface), so that when the shutter is
positioned so as to abut on the perimeter surface of the
passage section, that is, when the valve element is
brought into the closed configuration, between the pe-
rimeter surface and said at least one hollow portion, a
free channel is realized in said passage section (even
though the shutter abuts on the perimeter surface of the
passage section), through which the passage of said re-
sidual flow rate of fluid takes place from the inlet to the
outlet of the device.
[0045] In one aspect, the body of the device comprises
a bypass line or passage extending between and con-
necting said inlet to said outlet and configured to ensure
the transfer of said residual flow rate of fluid in each op-
erating configuration of the valve element and particularly
in said closed configuration.
[0046] In one aspect, said bypass line is defined at or
near said interception area.
[0047] In one aspect, said bypass line is defined at or
near said passage section.
[0048] In one aspect, said bypass line is defined, within
said body, at said thermostatic valve and particularly at
said thermostat and/or said shutter.
[0049] In one aspect, said bypass line is configured to
transfer fluid present immediately upstream of said ther-
mostatic valve towards said outlet with a flow rate equal
to said residual flow rate of fluid.
[0050] In one aspect, said residual flow rate of fluid
transferred from said inlet to said outlet is present in each
operating configuration of said valve element.
[0051] In an independent aspect thereof, the present
invention concerns a heating system comprising a reg-
ulating device for regulating heating systems according

to one or more of the above aspects.
[0052] In one aspect, the heating system comprises at
least one radiant pipe intended for floor installation and
configured to heat a space, said radiant pipe extending
between an inlet end, which is intended to be fluidly (hy-
draulically) connected directly with a source of high tem-
perature fluid so as to receive high temperature fluid
therefrom, and an outlet end, which is intended to be
fluidly (hydraulically) connected with a low temperature
circuit directed to a heat generator so as to admit low
temperature fluid therein, said pipe comprising, between
said inlet end and said outlet end, a coiled portion con-
figured to transmit radiant heat from the fluid, flowing
therein, outwards.
[0053] In one aspect, the regulating device for regulat-
ing heating systems is located downstream of said coiled
portion and upstream of said outlet end of the radiant
pipe so as to intercept the flow of fluid flowing in said
pipe, wherein the inlet of the regulating device receives
fluid coming from said coiled portion, the device transmits
a flow rate for this fluid to the outlet of the device based
on the operating configuration of the valve element of the
device, and the outlet of the device is fluidly connected
with said outlet end of the radiant pipe.
[0054] In one aspect, the heating system further com-
prises a thermostatic valve for temperature control of a
space, preferably a thermostatic head, located along said
radiant pipe at a point downstream of said regulating de-
vice, said thermostatic valve for temperature control of a
space being configured so as to enable the selection of
a desired temperature for the space in which the heating
system is installed and therefore to regulate the flow rate
of fluid circulating in the radiant pipe as a function of, or
proportionally to, the difference between a temperature
detected in the space and said desired temperature for
the space.
[0055] In an independent aspect thereof, the present
invention concerns a method for regulating heating sys-
tems, comprising the steps of:

- arranging a radiant pipe intended for floor installation
and configured to heat a space, said radiant pipe
extending between an inlet end, which is intended
to be directly fluidly connected with a source of high
temperature fluid so as to receive high temperature
fluid therefrom, and an outlet end, which is intended
to be fluidly connected with a heat generator so as
to admit low temperature fluid therein, said pipe com-
prising, between said inlet end and said outlet end,
a coiled portion configured to transmit radiant heat
from the fluid, flowing therein, outwards;

- arranging at least one regulating device for heating
systems according to one or more of the above as-
pects.

[0056] In one aspect, in said step of arranging at least
one device, the latter is located downstream of said coiled
portion and upstream of said outlet end of the radiant
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pipe so as to intercept the flow of fluid flowing in said
pipe, wherein the inlet of the regulating device receives
fluid coming from said coiled portion and the device trans-
mits a flow rate for this fluid to the outlet of the device
based on the operating configuration of the valve element
of the device, and the outlet of the device is fluidly con-
nected with said outlet end of the radiant pipe.
[0057] In one aspect, the method further comprises the
step of circulating a fluid in said radiant pipe, in which the
flow rate of fluid passing from the inlet to the outlet of the
regulating device, through said interception area, is a
function of, or proportional to, the difference in tempera-
ture between a perceived temperature of the fluid at said
inlet and a reference temperature at which the valve el-
ement is configured, and in which the flow rate passing
from the inlet to the outlet of the regulating device and
conveyed towards said outlet end of the radiant pipe is
equal to the incoming flow rate at said inlet end of the
radiant pipe.
[0058] In one aspect, said step of circulating a fluid in
said radiant pipe comprises a step of maintaining a re-
sidual flow rate, greater than zero, of fluid transferred
from the inlet to the outlet of the regulating device (at
least) when the valve element is in said closed configu-
ration.
[0059] In one aspect, in said step of maintaining a re-
sidual flow rate of fluid, the residual flow rate of fluid is
comprised between 2 litres/hour and 8 litres/hour and/or
comprised between 3 litres/hour and 6 litres/hour and/or
comprised between 3.5 litres/hour and 5 litres /hour.
[0060] In one aspect, in said step of maintaining a re-
sidual flow rate of fluid, this residual flow rate continuously
recirculates the fluid through the regulating device, even
with the latter being in the closed configuration.
[0061] In one aspect, in said step of maintaining a re-
sidual flow rate of fluid, the passage of fluid from the inlet
to the outlet takes place by means of leakage of fluid at
said valve element in the interception area.
[0062] Each one of the above-mentioned aspects of
the invention can be considered alone or in combination
with any one of the claims or the other aspects described.
Further characteristics and advantages will become
more apparent from the detailed description of several
exemplary, but not exclusive, embodiments, also includ-
ing a preferred embodiment, of a device and a method
for regulating heating systems, and of a heating system,
according to the present invention. This description is
provided herein below with reference to the attached
drawings, which are provided solely for purpose of pro-
viding approximate and thus nonlimiting examples, and
of which:

- Figure 1 schematically illustrates one possible em-
bodiment of a heating system according to the
present invention, comprising a regulating device ac-
cording to the present invention;

- Figure 2 is an enlargement of a portion of the heating
system appearing in Figure 1;

- Figure 3 shows a possible embodiment of a regulat-
ing device for regulating heating systems according
to the present invention, inserted by way of example
inside a case for a heating plant that is part of a pos-
sible embodiment of a heating system;

- Figure 4 shows the elements, and particularly the
regulating device, contained in the case appearing
in Figure 3;

- Figure 5 is a sectional view, along plane V-V, of the
elements shown in Figure ;.

- Figure 5A is an enlargement of a detail of the section
of the regulating device shown in Figure 5;

- Figure 6 is a top view of the components appearing
in Figure 4;

- Figure 7 is a sectional view, along plane VII-VII, of
the elements shown in Figure 6, with the valve ele-
ment of the regulating device in a partially open op-
erating configuration;

- Figure 7A is an enlargement of a detail of the section
of the regulating device shown in Figure 7;

- Figure 8 is a sectional view, along plane VII-VII, of
the elements shown in Figure 6, with the valve ele-
ment of the regulating device in the closed configu-
ration;

- Figure 8A is an enlargement of a detail of the section
of the regulating device shown in Figure 8;

- Figure 9 shows a possible embodiment of a regulat-
ing device for regulating heating systems according
to the present invention, inserted by way of example
inside a heating plant that is part of a possible em-
bodiment of a heating system;

- Figure 10 shows the regulating device contained in
the heating plant appearing in Figure 9;

- Figure 11 is a sectional view, along plane XI-XI, of
the regulating device shown in Figure 10;

- Figure 11A is an enlargement of a detail of the sec-
tion of the regulating device shown in Figure 11.

[0063] With reference to the figures cited, a regulating
device for regulating heating systems according to the
present invention is indicated in its entirety by the refer-
ence number 1. In general, the same reference number
is used for identical or similar elements, possibly also in
the variant embodiments thereof.
[0064] The device 1 is intended to be inserted within a
heating system, for the purpose of managing the ex-
changed streams of fluid at different temperatures. In fur-
ther detail, the device 1 can preferably be used in the
context of a portion of a heating system intended for floor
installation and configured to operate with low tempera-
ture water, but which is also supplied by a high temper-
ature water heating circuit.
[0065] In this text, in conformity with the terminology
adopted in this sector, the term "low temperature water"
is understood as water for heating spaces which is typi-
cally at temperatures on the order of about 25-50 degrees
Celsius, whereas "high temperature water" is understood
as water supplied by a boiler or similar units or circulating
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in a high temperature system and which is typically at a
temperature on the order of about 60-80 degrees Celsius.
[0066] First of all, the regulating device 1 comprises a
body 2 provided with at least one inlet 3, an outlet 4 and
an interception (or passage) area 5, as shown in Figures
1, 3, 4, 7, 8 and 10.
[0067] The inlet 3 is intended to be connected to a line
so as to receive a fluid therefrom, whereas the outlet 4
is intended to be connected to a respective line so as to
send a fluid thereto;the device is thus configured so as
to enable a suitably regulated passage of fluid along a
direction from the inlet to the outlet. The interception area
5 is inside the body 2 and it is interposed between the
inlet and the outlet so as to connect the inlet and the
outlet in such a way that the inlet and the outlet can be
selectively set into fluid communication with each other.
[0068] Within the scope of the present description, the
term "fluid" generally refers to water in a heating or plumb-
ing system.
[0069] The inlet and the outlet constitute outward open-
ings in the body of the device and they each have suitable
means for connection to lines, pipes or other elements
of plumbing systems;such connection means can be of
a known type, for example threads, press fittings, etc.
[0070] The device 1 further comprises a valve element
10 that is at least partially housed inside the body 2 and
that is operatively active in the interception area 5.The
valve element 10 is configured to operate in a plurality
of operating configurations so as to vary the flow rate of
fluid passing from the inlet 3 to the outlet 4, through the
interception area 5, as a function of the difference in tem-
perature between the perceived temperature of the fluid
at said inlet and a reference temperature at which the
valve element is configured.
[0071] The plurality of operating configurations com-
prise at least:

- a maximum aperture configuration, in which there is
a maximum flow rate of fluid passing from the inlet
3 to the outlet 4; and

- a closed configuration, corresponding to a state in
which the detected temperature of the fluid at the
inlet is equal to or higher than the reference temper-
ature.

[0072] Essentially, the device 1 is above all a limit tem-
perature controller, in that it is capable of managing the
flow rate passing through it, from the inlet to the outlet,
proportionally to the difference between the temperature
of the fluid at the inlet and a reference temperature;the
latter constitutes a "limit" temperature, given that when
the incoming fluid reaches this reference temperature,
the valve element is brought into a closed configuration.
[0073] Additionally, the device 1 according to the
present invention is structured so that in said closed con-
figuration there is a residual flow rate of fluid transferred
from the inlet to the outlet, and this residual flow rate is
strictly greater than zero.

[0074] Within the scope of the present invention, the
expression "as a function of the difference in tempera-
ture" can be understood as "proportionally to the differ-
ence in temperature". Moreover, the expression "per-
ceived temperature of the fluid at the inlet" can be under-
stood as the "the temperature of the fluid at the inlet as
detected by the valve element".
[0075] Preferably, said residual flow rate of fluid trans-
ferred from the inlet 3 to the outlet 4 in the closed con-
figuration is comprised between 1 litre/hour and 10 li-
tres/hour. Said residual flow rate of fluid transferred from
the inlet to the outlet can be limited to a range comprised
between 2 litres/hour and 8 litres/hour, or to a range com-
prised between 3 litres/hour and 6 litres/hour, or even to
a range comprised between 3.5 litres/hour and 5 li-
tres/hour.
[0076] As shown by way of example in Figures 7 and
8, the valve element 10 preferably comprises a thermo-
static valve 11 (or thermostatic element) inserted in the
body and comprising a movable shutter 15 configured to
move closer to and away from a passage section 20 de-
fined in the interception area 5, so as to vary the flow rate
of a fluid passing from the inlet 3 to the outlet 4 according
to said plurality of operating configurations.
[0077] In further detail, the shutter 15 preferably moves
closer to the passage section 20 upon a decrease in the
difference between the perceived temperature of the fluid
at the inlet 3 and the reference temperature, decreasing
the flow rate, and it moves away from the passage section
20 upon an increase in the difference between the per-
ceived temperature of the fluid at the inlet 3 and the ref-
erence temperature, increasing the flow rate.
[0078] According to a possible embodiment, which is
explained in detail herein below, in the closed configura-
tion, there is controlled leakage of fluid at the valve ele-
ment in the interception area;this leakage determines the
passage of said residual flow rate of fluid from the inlet
to the outlet.
[0079] The leakage of fluid preferably takes place be-
tween the shutter 15 and the passage section 20 and this
leakage determines the passage of said residual flow
rate of fluid from the inlet to the outlet.
[0080] Within the scope of the present invention, the
expression "controlled leakage of fluid" is understood as
an intentional leakage of fluid, that is, leakage of a suit-
able amount of fluid. Essentially, said leakage ensures
that the residual flow rate of fluid is transferred in each
operating configuration of the valve element, and partic-
ularly in the closed configuration.
[0081] The thermostatic valve 11 preferably comprises
a temperature-sensitive thermostat 12. This thermostat
12 is configured to vary its dimensions as a function of
the temperature it perceives. The thermostat can be of
a known type, for example a wax-, gas- or liquid-type
thermostat. The shutter 15 is preferably associated with
or constrained to the thermostat 12.
[0082] The thermostat 12 is preferably axially inserted
in the body 2, in such a way as to occupy at least partially
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the interception area 5, and it modifies its own length as
a function of the temperature of the fluid at the inlet 3.
[0083] In further detail, the thermostat increases in
length upon an increase in the perceived temperature,
bringing the shutter 15 closer to the passage section 20,
and decreases in length upon a decrease in the perceived
temperature, bringing the shutter 15 away from the pas-
sage section 20.
[0084] The valve element 10 preferably comprises
members for the selection of said reference temperature,
so that when the fluid incoming to the inlet 3 reaches or
exceeds this reference temperature, the valve element
is brought into the closed configuration.
[0085] Preferably, the members for selecting the ref-
erence temperature can comprise a knob 13 that is active
on the thermostat 12 to vary the axial position thereof
inside the body of the device, so as to bring the shutter
15 closer to or away from the passage section, where
the approaching movement of the shutter determines a
lowering of the reference temperature and the distancing
movement of the shutter determines an increase in the
reference temperature. In fact, movement of the shutter
away from the passage section requires greater thermal
expansion in order to reach the closed configuration and
therefore a greater increase in the temperature at the
inlet. Conversely, movement of the shutter closer to the
passage section requires less thermal expansion in order
to reach the closed configuration and therefore a lower
increase in the temperature at the inlet.
[0086] The device 1 thus works in the following man-
ner: It is connected to a line which sends water to the
inlet 3 and to an additional line which receives water from
the outlet 4, and a reference temperature is also set, ow-
ing to the action of the knob for example. The valve ele-
ment 10 is wet by the water incoming to the inlet 3 and
it perceives the temperature thereof. The valve element
operates in a given operating configuration according to
the difference between the temperature of the water at
the inlet and the reference temperature, that is, it allows
a higher or lower flow rate of fluid to pass from the inlet
3 to the output 4.
[0087] As the temperature at the inlet gradually in-
creases, approaching the set value, the thermostat 12
increases in length. The increase in the length of the ther-
mostat determines the descent of the shutter 15 until it
abuts against the passage section, that is, until the closed
configuration is reached, and the closed configuration is
maintained for temperatures at the inlet equal to or higher
than the set reference temperature (which is therefore a
"limit" temperature in all respects). In any case, in this
configuration, the device 1 of the present invention com-
prises the passage of a residual flow rate of water, for
example by means of leakage between the shutter and
the passage section.
[0088] The passage of the "residual flow rate" can be
advantageously achieved by means of the example em-
bodiment in Figures 4 to 8, which comprises a structure
of the shutter capable of realizing the controlled leakage.

[0089] In these figures, the various components of the
device 1 are visible: the body 2, the inlet 3, the outlet 4,
the interception area 5, the valve element 10, the ther-
mostatic valve 11, the thermostat 12, the knob 13, the
shutter 15 and the passage section 20.
[0090] The section appearing in Figure 7 shows the
device in a partially open configuration. It is possible to
note (see the detail in Figure 7A) the axial distance ex-
isting between the shutter and the passage section,
which enables the passage of a flow rate of water from
the inlet to the outlet.
[0091] The shutter 15 preferably has a substantially
ring (or disc) shape and is positioned around the thermo-
stat 12, preferably coaxially with respect to the longitu-
dinal extension of the thermostat.
[0092] The shutter preferably has a lower surface 16
facing the passage section 20 defined in the interception
area 5 and preferably having a circular crown shape, and
an upper surface 18 opposite the lower surface 16.
[0093] As can be seen in Figures 7 and 8, the thermo-
stat 12 is preferably positioned in the interception area 5
so as to pass through the passage section 20, leaving a
preferably ring-shaped passage free between the ther-
mostat and the inner walls of the body 2 of the device or
of the valve element 10.
[0094] According to that which has been described
concerning the effect of the temperature of the water at
the inlet on the operation of the valve element, the lower
surface 16 moves away from the passage section 20 as
the thermostat 12 decreases in length (upon the de-
crease in the perceived temperature), moves closer to
the passage section 20 as the thermostat increases in
length (upon the increase in the perceived temperature),
and moves so as to abut on a perimeter surface 25 of
the passage section 20 when the valve element is
brought into the closed configuration.
[0095] The perimeter surface 25 preferably has a ring
shape and it extends in a plane substantially perpendic-
ular to the longitudinal extension of the body of the device
and the thermostat, that is, in a plane orthogonal to the
direction of expansion and contraction of the thermostat.
[0096] Essentially, the perimeter surface 25 which ex-
tends around the passage section 20 constitutes a seat
for the shutter, a seat on which the lower surface of the
shutter abuts, at least partially, when the valve element
is in the closed configuration.
[0097] The section shown in Figure 5 and the enlarge-
ment appearing in Figure 5A show an example embod-
iment that makes it possible to obtain the above-men-
tioned controlled leakage, by means of which the residual
flow of fluid is transferred from the inlet 3 to the outlet 4
of the device. According to this embodiment, the lower
surface 16 has at least one hollow portion 30 recessed
from the lower surface (towards the upper surface 18),
so that when the shutter is positioned so as to abut on
the perimeter surface 25 of the passage section, that is,
when the valve element is brought into the closed con-
figuration, between the perimeter surface 25 and the hol-
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low portion 30, a free channel 31 is realized in the pas-
sage section 20, through which the passage of said re-
sidual flow rate of fluid takes place from the inlet to the
outlet of the device. The channel 31 is defined between
the lower surface of the shutter and the passage section,
although the shutter is actually abutting on the perimeter
surface 25.
[0098] The lower surface 16 of the shutter 15 can pref-
erably have two hollow portions 30, for example diamet-
rically opposed with respect to the thermostat around
which the shutter is fastened;in this case, two channels
31 are realized for the passage of the fluid.
[0099] Essentially, the presence of the hollow portion
30 (or of a number of hollow portions) enables a passage
of fluid, even if at the same time the resting of the lower
surface 16 of the shutter 15 abutting on the passage sec-
tion 20 is ensured in any case, given that the entire lower
surface of the shutter, with the exception of the hollow
portion (or of the hollow portions if there is more than
one) can abut on the perimeter surface, and thus inter-
cept the passage section.
[0100] See Figures 5 and 5A in this regard. These fig-
ures show a ring-shaped shutter 15 arranged around the
thermostat. Two hollow portions are realized along a di-
ameter of the lower surface of the shutter and they extend
from the outside towards the inside of the lower surface,
to as far as the thermostat. The two hollow portions rep-
resent a removal of shutter material, starting from the
lower surface towards the upper surface, that is, starting
from the plane of the figures inwards.
[0101] This results in the creation of the state shown
in the section in Figures 8 and 8A, which show the device
in the closed configuration. This section has been taken
through a central plane of the device (as illustrated in
Figure 6) and it thus intercepts the two hollow portions
shown in Figures 5 and 5A. Therefore, in Figures 8 and
8A it can be observed that at the hollow portions 30, the
lower surface proves to be distanced from the perimeter
surface 25 of the passage section 20 and the channels
31 for the passage of said residual flow rate of fluid are
thus realized. However, the lower surface portions that
are not affected by hollow spaces abut on the perimeter
surface 25 of the passage section 20. Therefore, this
technical solution makes it possible to realize the con-
trolled leakage of fluid even in the closed configuration.
[0102] In the same way, the lower surface of the shutter
can have a plurality of hollow portions that are preferably
evenly distributed on the lower surface.
[0103] The lower surface of the shutter is preferably
planar and/or smooth, with the exception of said at least
one hollow portion (or of the hollow portions if there is
more than one).
[0104] Preferably, the depth of said at least one hollow
portion, that is, the distance of the recess from the lower
surface of the shutter, can be less than 3mm, or less than
2mm, or less than 1 mm, or less than 0.5mm or less than
0.2mm.
[0105] According to possible embodiments (not illus-

trated), said leakage can be realized at additional points
of the device and particularly at points in the interception
area 5.
[0106] See Figures 7 and 8 in this regard.The valve
element 10 can be constituted by a thermostatic spindle,
or a thermostatic cartridge, and comprise a containment
structure 40 that houses the thermostatic valve 11, the
knob 13 with the means for selecting the reference tem-
perature (i.e., the stem active on the thermostat 12 and
the retaining spring), and the thermostat 12 with the shut-
ter 15.The containment structure 40 is inserted in the
body 2 of the device, in such a way that the thermostatic
valve proves to be correctly positioned inside the body,
with the thermostat active in the interception area. One
or more gaskets are present between the containment
structure 40 and an inner wall 6 of the body 2 in order to
enable proper mounting of the thermostatic spindle, or
cartridge, in the body of the device. The device preferably
comprises a gasket 41 interposed between the outside
of the valve element 10 (for example, the structure 40 of
said thermostatic spindle) and the inside of the body 2,
and located in said interception area between the inlet 3
and the outlet 4.
[0107] The leakage of fluid to realize said residual flow
rate of fluid can take place between the outside of the
valve element 10 and an inner wall of the body 2, and
particularly it can take place in the absence of gaskets
interposed between these two elements. Alternatively,
the leakage can take place at said gasket 41; with this
aim and by way of example, the gasket 41 can be under-
sized so as not to effect perfect sealing between the valve
element and the body of the device and therefore enable
the passage of the residual flow rate of fluid.
[0108] Note that in the embodiment appearing in Fig-
ures 7 and 8, the valve element is inserted in the inter-
ception area with the containment structure 40 against
the inner wall 6 of the body 2 of the device, and the pas-
sage section 20, in addition to being inside the body 2 is
also inside the containment structure 40.
[0109] In an additional possible variant, the controlled
leakage can be achieved by preventing the shutter, when
it is abutting on the seat constituted by the perimeter sur-
face of the passage section, from effecting complete
sealing and by providing instead a seal that is not optimal
and that enables a passage of fluid equal to said residual
flow rate.
[0110] In a possible embodiment (not illustrated), the
body of the device comprises a bypass line or passage
extending between and connecting the inlet to the outlet
and configured to ensure the transfer of said residual flow
rate of fluid in each operating configuration of the valve
element and particularly in the closed configuration.
[0111] Preferably, the bypass line is defined at or in
proximity to the interception area. In particular, the by-
pass line is preferably defined at or in proximity to the
passage section. Even more preferably, the bypass line
is defined, within said body, at the thermostatic valve,
particularly at the thermostat and/or shutter. Preferably,
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the bypass line is configured to transfer fluid present im-
mediately upstream of the thermostatic valve towards
the outlet, with a flow rate equal to said residual flow rate
of fluid.
[0112] Preferably, said residual flow rate of fluid, trans-
ferred from the inlet to the outlet, is present in each op-
erating configuration of the valve element.
[0113] Preferably, the bypass line, which is used for
the passage of said residual flow rate, constitutes an al-
ternative embodiment of said controlled leakage, regard-
less of the point inside the body in which the leakage
takes place or the procedure for obtaining the leakage.
[0114] In particular, the bypass line is preferably an
alternative to the hollow portions on the lower surface of
the shutter, or it operates regardless of the operating con-
figuration taken on by the valve element. In this case, in
the presence of the bypass line, the shutter can effect
complete sealing on the passage section when the valve
element is in the closed configuration.
[0115] The body 2 of the device is preferably made as
a single piece or monobloc structure. The body 2 of the
device is preferably obtained by means of a single casting
process, preferably by casting a metal material, for ex-
ample brass.
[0116] A heating system 100 according to the present
invention is described below. In this regard, see Figure
1, which schematically illustrates the system by way of
example.
[0117] The heating system 100 comprises at least one
radiant pipe 70 intended for floor installation and config-
ured to heat a space. The radiant pipe 70 extends be-
tween an inlet end 71, which is intended to be fluidly
connected with a source of high temperature fluid so as
to receive high temperature fluid therefrom, and an outlet
end 72, which is intended to be connected with a heat
generator so as to admit low temperature fluid therein.
Between the inlet end and the outlet end, the radiant pipe
70 comprises a coiled portion 75 configured to transmit
radiant heat from the fluid, flowing therein, outwards.
[0118] As illustrated in Figure 1, the source of high tem-
perature fluid can be the delivery line of a boiler or a high
temperature water circuit 101, and the low temperature
return can be a return line 102 to the boiler.
[0119] The inlet end 71 is preferably directly connected
with the source of high temperature fluid, without the in-
terposition of valves or regulators, that is, it is branched
off directly from the high temperature circuit 101.
[0120] The device 1 is preferably located downstream
of the coiled portion 75 and upstream of the outlet end
72 of the radiant pipe so as to intercept the flow of fluid
flowing in the pipe. The inlet 3 of the device 1 receives
fluid coming from the coiled portion 75, the device 1 trans-
mits a flow rate for this fluid to the outlet 4 based on the
operating configuration of the valve element 10, and the
outlet 4 is connected with the outlet end 72 of the radiant
pipe 70.
[0121] As shown in Figure 1, the heating system 100
is preferably a system for heating spaces and, in addition

to the radiant floor pipe 70, it also comprises a high tem-
perature part 90 of the system. In this case, the high
temperature part 90 of the system branches off directly
from the high temperature water circuit 101, supplies one
or more thermosiphons 91 and then returns directly into
the return line 102 to the boiler.
[0122] In more general terms, the system can comprise
a number of branches and a number of portions, for ex-
ample each one being intended for a different room inside
a building or a residence.
[0123] As shown in Figure 1 and in the enlargement
appearing in Figure 2, the coiled portion 75, in a plan
view, is preferably shaped in the form of a double spiral,
so that the beginning 76 and the end 77 of this coiled
portion prove to be contiguous with respect to each other,
that is, close to each other, and outside of the double
spiral itself. According to this configuration, the double
spiral comprises a first spiral 78, or outgoing spiral, ex-
tending from the beginning 76 of the coiled portion to a
central point 80 of the coiled portion, and a second spiral
79, or return spiral, extending from the central point 80
to the end 77 of the coiled portion; the central point con-
nects, and is shared by, the first spiral 78 and the second
spiral 79.
[0124] The first spiral 78 and the second spiral 79 are
preferably arranged, in the double spiral, in such a way
that they are interposed or alternated with respect to each
othe;.this produces, from the outside to the inside of the
double spiral, an alternation of coils and turns of the first
spiral and the second spiral.
[0125] This "double-spiral" installation of the floor pipe
makes it possible to achieve optimal operation of the sys-
tem combined with the regulating device 1. In fact, when
the system is switched on, with the device 1 located at
the end of the radiant pipe 70, the water enters the inlet
end 71 at a high temperature, filling the coil 75;this causes
the device 1 to pass into the closed configuration and no
further water is admitted except said residual flow rate.
This is due to the fact that water is an incompressible
fluid and it is thus evident that in order to meet the re-
quirements for the fluid-dynamic equilibrium, no further
water can be admitted into the coil 75 unless an equal
flow rate of water has exited the same coil.
[0126] As the radiant floor pipe gradually cools (given
that it transmits heat to the space), the temperature drops
in the coil 75 and thus water having a temperature lower
than the reference temperature at which the valve ele-
ment has been set reaches the inlet of the device 1. This
causes an opening of the device, which makes an amount
of (cooled) water leave from the outlet 4, thereby deter-
mining the admittance of an equal amount of high tem-
perature water in the inlet end 71 of the radiant pipe.
[0127] Generally, when running, the flow in the radiant
floor pipe is very slow, but it makes it possible to maintain
the desired temperature in the space.
[0128] In this context, the double spiral shape taken
on by the coil 75 makes it possible to have the maximum
temperature turn or coil (which is part of the first spiral
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78, the outgoing spiral) outside the coil itself; alongside
it, proceeding towards the inside of the coil, there is the
minimum temperature turn or coil (that is, the last turn
that is part of the second spiral 79, the return spiral). One
then proceeds in the same manner towards the central
point 80 of the coil, with an alternation of turns of the
outgoing spiral at a decreasing temperature and turns of
the return spiral at an increasing temperature (given that
the sequence is being described from the outside in-
wards). In this manner, the double spiral shape makes it
possible to equilibrate the temperature (decreasing from
the outside inwards) present in the outgoing spiral with
the temperature (decreasing from the inside outwards)
present in the return spiral, and to obtain the most even
floor temperature distribution possible.
[0129] In one possible embodiment, which is shown in
Figures 1 to 8, the heating system 100 further comprises
a thermostatic valve 50 for thermostatic control of a
space, preferably a thermostatic head, located along the
radiant pipe 70 at a point downstream of the regulating
device 1.The thermostatic valve 50 for temperature con-
trol of a space is configured so as to enable the selection
of a desired temperature for the space in which the heat-
ing system is installed and therefore to regulate the flow
rate of fluid circulating in the radiant pipe 70 as a function
of (or proportionally to) the difference between a temper-
ature detected in the space and the desired temperature
for the space. Essentially, this embodiment comprises
the use of both the device 1 and a thermostatic valve 50.
In fact, if the device 1 is in charge of managing the inflow
of water into the radiant pipe 70 when the feed water is
at high temperature, ensuring the correct temperature in
the pipe and avoiding damage to the flooring, the user
typically wants to be able to set and control the actual
temperature present in the room in which the radiant pipe
operates. In fact, comfort in the room is given by the pos-
sibility of managing the perceived room temperature and
not by the temperature of the water circulating in the coil
75 (this latter temperature having a technical function
related to the heat radiated for heating).
[0130] In other words, two independent temperature
controls are obtained: one control for the water in the
radiant pipe, provided by the device 1, and one control
for the space, by means of the thermostatic valve 50.
[0131] Figures 1 to 8 show the device 1 combined with
a valve 51 that can be thermostatically controlled and
with which a thermostatic head 50 can be associated,
directly mounted on the valve or in a remote position. In
this case, the body 2 of the device 1 and the respective
body 52 of the valve 51 that can be thermostatically con-
trolled can be made as a single piece. The device 1 and
the valve 51 that can be thermostatically controlled are
housed inside a specific case 55 of a type that is known
in the field.
[0132] Figure 9 shows a different embodiment which
provides for use of the regulating device 1 inside a heat-
ing plant 95 that is inserted in a case or cabinet and for
example built into a wall compartment, according to pro-

cedures that are known in the field. The heating plant
comprises numerous elements, including pipes, collec-
tors, valves, mounting brackets, etc. These elements are
in charge of managing numerous portions of a heating
system, which can be of a mixed type and comprise por-
tions or branches operating at high temperatures (with
thermosiphons) as well as portions or branches operating
at low temperatures (with floor pipes). Figures 10 and 11
show the structure of the device 1 contained in the heat-
ing plant 95.The device is identical to the device shown
in Figures 1-8 and as can be seen in the section appear-
ing in Figures 11 and 11A, it has a shutter with hollow
portions which makes it possible to realize the leakage
owing to which the residual flow rate is transferred from
the inlet to the outlet when the device is in the closed
configuration.
[0133] In general, in the embodiment appearing in Fig-
ures 1-8 and in the embodiment appearing in Figures
9-11, the device 1 constituting the object of the present
invention operates inside cases or closed boxes, in which
an issue arises, as described above and as is known in
the field, that is, the problem of the overheating of the
various elements, including the regulating device for con-
trolling the limit temperature.
[0134] However, the solution underlying the present
invention makes it possible to achieve proper operation
of the device even under these conditions and this is
possible owing to the residual flow rate of fluid, which
passes even in the closed configuration. Although it is
preferably a low rate, for example 3-5 litres/hour, this
residual flow rate is sufficient to "empty" the inner part of
the body (that is, the interception area) near the temper-
ature-sensitive valve element even when the latter is
closed. Essentially, even with the device being closed a
passage of fluid is maintained, enabling the circulation
of a small amount of water, rather than having it stagnate
at the inlet, exposing it to overheating phenomena typical
of the environment found inside cases and heating
plants. By avoiding this "stagnation" of overheated water
at the inlet of the device 1, "lockout" of the device is pre-
vented; in the prior art "lockout" of a device occurs when
the valve element perceives a high temperature (higher
than the limit temperature at which it has been set), even
if the radiant pipe has cooled. By discharging a low flow
rate of water towards the outlet, the device is always wet
by water having the actual temperature present in the
radiant pipe, based on which the device must command,
when necessary, the drawing of new hot water incoming
to the radiant pipe.
[0135] Note that the residual flow rate maintained by
the device even in the closed configuration - for example
by means of said leakage, which determines a passage
through the device of water leaving the radiant pipe (and
as a result the admittance of an equal amount of high
temperature water) - is such that it does not affect proper
operation of the system. In terms of the regulation of the
system for the purpose of heating a space, the regulating
device can in any case be considered closed even if the
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residual flow rate is maintained. This is because the re-
sidual flow rate is preferably a low rate, so as not to modify
the overall temperature in the floor pipe and not to cause
malfunctioning in the system or in the control part;in es-
sence, there is no impact on the operation of the system,
but only local benefits related to the operation of the reg-
ulating device 1. This is the case even when the heating
process carried out by the radiant floor pipe is stopped.
In that case, the residual flow rate does not have any
concrete effects relating to heating the floor or on the
room containing the pipe.
[0136] In any case, the presence of a thermostatic
valve 50, in combination with the device 1, prevents any
undesirable effects due to the passage of the residual
flow rate in the closed configuration. This is because even
if the residual flow rate can in theory increase the radiant
effect, in any case the thermostatic valve takes care of
keeping regulation of the temperature desired in the
space active.
[0137] The method for regulating heating systems,
which constitutes an object of the present invention, can
be implemented preferably but not exclusively by a de-
vice 1 of the type described hereinabove. In this case,
the method can substantially coincide with the operating
procedure and the installation of a heating system that
includes the regulating device 1. This method comprises
arranging a radiant pipe, as described above, and con-
necting a regulating device 1 thereto according to the
procedures described hereinabove.
[0138] The method then comprises a step of circulating
a fluid in said radiant pipe, in which the flow rate of fluid
passing from the inlet to the outlet of the regulating de-
vice, through the interception area, is a function of the
difference in temperature between the perceived tem-
perature of the fluid at the inlet and the reference tem-
perature at which the valve element is configured;it fol-
lows that the flow rate passing from the inlet to the outlet
of the regulating device and conveyed towards the outlet
end of the radiant pipe is equal to the incoming flow rate
at the inlet end of the radiant pipe.
[0139] The method further comprises that the step of
circulating a fluid in said radiant pipe comprises a step
of maintaining a residual flow rate, greater than zero, of
fluid transferred from the inlet to the outlet of the regulat-
ing device when the valve element is in the closed con-
figuration.
[0140] In a manner similar to that which has been de-
scribed above, in the step of maintaining a residual flow
rate of fluid, the residual flow rate of fluid is preferably
comprised between 2 litres/hour and 8 litres/hour or com-
prised between 3 litres/hour and 6 litres/hour or com-
prised between 3.5 litres/hour and 5 litres /hour. The step
of maintaining the residual flow rate is the step that makes
it possible to distance the water stopped at the inlet of
the device 1 before it can overheat and to have new water
reach it, from the end of the radiant pipe, so that the valve
element detects the correct temperature of the water
present precisely at the end of the pipe.

[0141] There can be multiple embodiments, as de-
scribed above, but the step of maintaining the residual
flow rate must be carried out in the proper area of the
device, that is, in the proximity of the valve element (that
is, around or in the proximity of the thermostat and the
shutter), where the device perceives the temperature and
where in the prior art the "lockout" problem takes place
with the device being closed.
[0142] The invention thus conceived is susceptible to
numerous modifications and variants, all of which falling
within the scope of the inventive concept and the com-
ponents cited may be replaced with other technically
equivalent elements. The invention offers important ad-
vantages. First of all, the invention makes it possible to
overcome at least some of the drawbacks of the prior art.
[0143] Moreover, the device of the present invention
makes it possible to effectively connect a radiant floor
pipe to a high temperature circuit, enabling proper man-
agement of the operating temperatures and of the flows
inside the pipe. Furthermore, the device of the present
invention is capable of operating correctly inside heating
plants or in proximity to components of a heating system
operating at high temperatures.
[0144] The device of the present invention is also char-
acterized by a high degree of versatility and it is capable
of adapting to a large number and many different types
of heating systems.
[0145] Application of the invention is particularly ad-
vantageous when one wants to be able to realize a new
portion of a system with floor heating, while also using
an already existing system that operates at high temper-
atures, for example because it is a system that uses ra-
diators or thermosiphons.
[0146] Furthermore, the device of the present inven-
tion is characterized by a high level of operating reliability,
by less susceptibility to damage and malfunctioning and
it can offer simple and rapid maintenance.
[0147] Lastly, the device of the present invention is
characterized by a competitive cost and by a simple and
rational structure.

Claims

1. A regulating device (1) for regulating heating sys-
tems, comprising:

- a body (2) of the device provided with at least
one inlet (3), which is intended to be connected
to a line so as to receive a fluid therefrom, an
outlet (4), which is intended to be connected to
a respective line so as to send a fluid thereto,
and an interception area (5) within said body (2)
and interposed between, and connecting, said
inlet (3) and said outlet (4), in such a way that
said inlet and said outlet can be selectively set
into fluid communication with each other;
- a valve element (10) that can be at least par-
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tially housed inside the body (2) and that is op-
eratively active in said interception area (5), said
valve element (10) being configured to operate
in a plurality of operating configurations so as to
vary the flow rate of fluid passing from said inlet
(3) to said outlet (4), through said interception
area (5), as a function of the difference in tem-
perature between a perceived temperature of
the fluid at said inlet and a reference tempera-
ture at which the valve element can be config-
ured;

wherein said plurality of operating configurations
comprise at least one maximum aperture configura-
tion, in which there is a maximum flow rate of fluid
passing from said inlet to said outlet, and a closed
configuration, corresponding to a state in which said
detected temperature of the fluid at inlet is equal to
or higher than said reference temperature;
wherein in said closed configuration, there is a re-
sidual flow rate of fluid transferred from said inlet to
said outlet, said residual flow rate being greater than
zero.

2. The device (1) according to claim 1, wherein said
residual flow rate of fluid transferred from said inlet
to said outlet in said closed configuration is com-
prised between 2 litres/hour and 8 litres/hour, or
wherein said residual flow rate of fluid transferred
from said inlet to said outlet in said closed configu-
ration is comprised between 3 litres/hour and 6 litres
/hour, or wherein said residual flow rate of fluid trans-
ferred from said inlet to said outlet in said closed
configuration is comprised between 3.5 litres/hour
and 5 litres/hour.

3. The device (1) according to claim 1 or 2, wherein in
said closed configuration, there is controlled leakage
of fluid at said valve element (10) in the interception
area (5), said leakage determining the passage of
said residual flow rate of fluid from said inlet (3) to
said outlet (4).

4. The device according to any one of the preceding
claims, wherein said valve element (10) comprises
a thermostatic valve (11) inserted in said body (2)
and comprising a movable shutter (15) configured
to move closer to and away from a passage section
(20) defined in said interception area (5) so as to
vary said flow rate of fluid passing from said inlet (3)
to said outlet (4) according to said plurality of oper-
ating configurations, wherein said shutter (15)
moves closer to the passage section upon a de-
crease in the difference between the perceived tem-
perature of the fluid at the inlet and said reference
temperature, decreasing said flow rate, and it moves
away from the passage section upon an increase in
the difference between the perceived temperature

of the fluid at the inlet and said reference tempera-
ture, increasing said flow rate, and/or wherein in said
closed configuration, there is leakage of fluid be-
tween said shutter (15) and said passage section
(20), said leakage determining the passage of said
residual flow rate of fluid from said inlet to said outlet,
and/or wherein the valve element (10) comprises
members for the selection of said reference temper-
ature, so that when the fluid incoming to said inlet
reaches or exceeds this reference temperature, the
valve element is brought into said closed configura-
tion.

5. The device (1) according to the preceding claim,
wherein said thermostatic valve (11) comprises a
temperature-sensitive thermostat (12), said thermo-
stat being configured to vary its dimensions as a
function of the temperature it perceives, said shutter
(15) being associated with or constrained to said
thermostat, and/or wherein the thermostat (12) is ax-
ially inserted in said body (2), in such a way as to
occupy at least partially said interception area (5),
and it is configured so as to modify its own length as
a function of the temperature of the fluid at said inlet,
as perceived by the thermostat itself, and/or wherein
the thermostat increases in length upon an increase
in the perceived temperature, bringing said shutter
closer to the passage section, and decreases in
length upon a decrease in the perceived tempera-
ture, bringing said shutter away from the passage
section.

6. The device (1) according to the preceding claim,
wherein the shutter (15) moves so as to abut on said
passage section (20) when the valve element (10)
is brought into said closed configuration, and/or
wherein the shutter (15) has a substantially disc or
ring shape and is positioned around the thermostat,
and/or wherein the shutter has a lower surface (16)
facing said passage section (20) defined in the in-
terception area (5) and preferably having a circular
crown shape, and an upper surface (18) opposite
said lower surface, and wherein said lower surface
(16) moves away from said passage section as the
thermostat decreases in length, moves closer to the
passage section as the thermostat increases in
length, and moves so as to abut on a preferably ring-
shaped perimeter surface (25) of said passage sec-
tion (20) when the valve element is brought into the
closed configuration, and/or wherein the lower sur-
face (16) has at least one hollow portion (30) re-
cessed from the lower surface, so that when the shut-
ter (15) is positioned so as to abut on the perimeter
surface (25) of the passage section (20), between
the perimeter surface (25) and said at least one hol-
low portion (30), a free channel (31) is realized in
said passage section (20), through which the pas-
sage of said residual flow rate of fluid takes place
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from the inlet (3) to the outlet (4) of the device.

7. The device (1) according to any one of the preceding
claims, wherein the body (2) of the device comprises
a bypass line or passage extending between and
connecting said inlet to said outlet and configured to
ensure the transfer of said residual flow rate of fluid
in each operating configuration of the valve element
and particularly in said closed configuration, and/or
wherein the said bypass line is defined at or near
said interception area, and/or wherein said bypass
line is defined at or near said passage section, and/or
wherein said bypass line is configured to transfer
fluid present immediately upstream of said thermo-
static valve towards said outlet with a flow rate equal
to said residual flow rate of fluid.

8. A heating system (100) comprising:

- at least one radiant pipe (70) intended for floor
installation and configured to heat a space, said
radiant pipe (70) extending between an inlet end
(71), which is intended to be fluidly connected
with a source of high temperature fluid so as to
receive high temperature fluid therefrom, and an
outlet end (72), which is intended to be fluidly
connected with a heat generator so as to admit
low temperature fluid therein, said radiant pipe
(70) comprising, between said inlet end and said
outlet end, a coiled portion (75) configured to
transmit radiant heat from the fluid, flowing
therein, outwards;
- at least one regulating device (1) for regulating
heating systems according to any one of the pre-
ceding claims, located downstream of said
coiled portion (75) and upstream of said outlet
end (72) of the radiant pipe so as to intercept
the flow of fluid flowing in said pipe, wherein the
inlet (3) of the regulating device receives fluid
coming from said coiled portion (75), the device
(1) transmits a flow rate for this fluid to the outlet
(4) based on the operating configuration of the
valve element (10), and the outlet (4) of the de-
vice is fluidly connected with said outlet end (72)
of the radiant pipe.

9. The system (100) according to the preceding claim,
comprising a thermostatic head (50) for temperature
control of a space, located along said radiant pipe
(70) at a point downstream of said regulating device
(1), said thermostatic head (50) for temperature con-
trol of a space being configured so as to enable the
selection of a desired temperature for the space in
which the heating system is installed and therefore
to regulate the flow rate of fluid circulating in the ra-
diant pipe as a function of the difference between a
temperature detected in the space and said desired
temperature for the space, and/or wherein said

coiled portion (75), in a plan view, is shaped in the
form of a double spiral, so that a beginning (76) and
an end (77) of this coiled portion (75) prove to be
contiguous with respect to each other and outside
of the same double spiral, and/or wherein said dou-
ble spiral comprises a first spiral (78), or outgoing
spiral, extending from the beginning (76) of the coiled
portion to a central point (80) of the coiled portion,
and a second spiral (79), or return spiral, extending
from said central point (80) to the end (77) of the
coiled portion, said central point (80) connecting, and
being shared by, the first spiral and the second spiral,
and wherein said first spiral (78) and said second
spiral (79) are arranged, in the double spiral, in such
a way that they are intercalated or alternated with
respect to each other, so as to realize, from the out-
side to the inside of the double spiral, an alternation
of coils and turns of the first spiral and the second
spiral.

10. A method for regulating heating systems (100), com-
prising the steps of:

- arranging at least one radiant pipe (70) intend-
ed for floor installation and configured to heat a
space, said radiant pipe (70) extending between
an inlet end (71), which is intended to be fluidly
connected with a source of high temperature flu-
id so as to receive high temperature fluid there-
from, and an outlet end (72), which is intended
to be fluidly connected with a heat generator so
as to admit low temperature fluid therein, said
radiant pipe (70) comprising, between said inlet
end and said outlet end, a coiled portion (75)
configured to transmit radiant heat from the fluid,
flowing therein, outwards;
- arranging at least one regulating device (1) for
heating systems according to any one of claims
1 to 8, located downstream of said coiled portion
(75) and upstream of said outlet end (72) of the
radiant pipe (70) so as to intercept the flow of
fluid flowing in said radiant pipe, wherein the inlet
(3) of the regulating device receives fluid coming
from said coiled portion (75), and the device (1)
transmits a flow rate for this fluid to the outlet (4)
of the device based on the operating configura-
tion of the valve element (10) of the device, and
the outlet (4) of the device (1) is fluidly connected
with said outlet end (72) of the radiant pipe (70);
- circulating a fluid in said radiant pipe (70), in
which the flow rate of fluid passing from the inlet
(3) to the outlet (4) of the device (1), through
said interception area (5), is a function of the
difference in temperature between a perceived
temperature of the fluid at said inlet and a refer-
ence temperature at which the valve element is
configured, and in which the flow rate passing
from the inlet (3) to the outlet (4) of the device
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(1) and conveyed towards said outlet end (72)
of the radiant pipe (70) is equal to the incoming
flow rate at said inlet end (71) of the radiant pipe
(70).

said step of circulating a fluid in said radiant pipe (70)
comprising a step of maintaining a residual flow rate,
greater than zero, of fluid transferred from the inlet
(3) to the outlet (4) of the device (1), when the valve
element (10) is found in said closed configuration,
and/or wherein, in said step of maintaining a residual
flow rate of fluid, the residual flow rate of fluid is com-
prised between 2 litres/hour and 8 litres/hour or com-
prised between 3 litres/hour and 6 litres/hour or com-
prised between 3.5 litres/hour and 5 litres/hour.

27 28 



EP 3 358 263 A1

16



EP 3 358 263 A1

17



EP 3 358 263 A1

18



EP 3 358 263 A1

19



EP 3 358 263 A1

20



EP 3 358 263 A1

21



EP 3 358 263 A1

22



EP 3 358 263 A1

23

5

10

15

20

25

30

35

40

45

50

55



EP 3 358 263 A1

24

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

