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Description

The invention relates to a hydraulic manifold for a hydraulic heating
and/or cooling system with the features specified in the preamble of

claim 1.

Hydraulic manifolds for example are known in floor heating insulations for
example, from which manifolds the individual load circuits or floor heating
circuits extend. The hydraulic manifold thereby creates the connection of
a plurality of load circuits to the heating system. The known manifolds as a
rule are designed essentially of two pipes, of which one functions as a
feed and the other as a return. Connections for the individual load circuits
are arranged on the pipes. Thereby, each load circuit is connected to a

connection on the feed and to a connection on the return.

Moreover, in floor heating systems, it is known to use mixing devices or
mixers which admix colder water from the refurn fo the fluid functioning
as a heat fransfer medium, in the feed, in order to lower the feed
temperature. Such mixers are particularly necessary if the floor heatfing is
used in combination with normal radiators, since the floor heating requires
a lower feed temperature than normal radiators. In known floor heating
systems thereby, a central mixer is applied, which is arranged upstream of
the hydraulic manifold or of the feed in the hydraulic manifold. The feed
temperature made available for the floor heating by the mixer is set
gither in dependence on a room temperature probe in a room, or in a
manner dependent on the outside temperature. The temperature of the
rooms 1o be heated is usually set by way of opening and closing the

individual circuits of the floor heating.

DE 94 11 684 U1 discloses a control device for a heating or refrigeration
circuit, comprising several pump modules each serving for the supply of a

load circuit. The individual pump modules are connected to the heat
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source or cold source via a manifold module. Thereby, the manifold
module is adapted to a certain number of pump modules, ie. it
comprises as many connections as pump modules. This design thus has
the disadvantage that a matching manifold must be kept available for
every desired number of pump modules.

It is the object of the invention, to improve a heating and/or cocling
system, to the extent such that on the one hand that the energy
consumption can be reduced, and the heating and/or cooling comfort
can be improved in rooms to be thermally regulated and that on the
other hand a simple adaptation of the system to a desired number of

regions to be temperature-regulated is possible.

This object is achieved by a hydraulic manifold for a hydraulic heating
and/or cooling system with the features specified in claim 1. Preferred
embodiments are to be deduced from the dependent claims, the

subsequent description as well as the aftached figures.

The hydraulic manifold according fo the invention is envisaged for use in
a hydraulic heating and/or cooling system which comprises a pipe
conduit system, in which a fluid heat transfer medium, for example water
circulates. Thereby, it can be the case exclusively of a heating system,
such as a floor heating for example or exclusively of a cooling system, or
also of a combined system which permits a cooling as well as a heating
of locations or rooms. Thus the system can be used for heating in winter

and for cooling or for temperature conditioning in summer.

The hydraulic manifold according to the invention comprise a feed
conduit and a return conduit, wherein the feed conduit comprises at
least one feed connection and the return conduit at least one return
connection. The feed connection and the return connection serve for

connecting a load circuit, for example a floor heating circuit. Then, the
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feed or the entry of the load circuit is connected to the feed connection,
and the exit or return of the load circuit is connected to the return
connection. Preferably, several feed connections are formed on the feed
conduit and several return connections on the return conduit, in order to

be able to connect several load circuits onto the hydraulic manifold.

The hydraulic manifold according to the invention comprises at least one
load module, in which a section of the feed conduit with af least one
feed connection, and a section of the return conduit with a return
connection are formed. l.e. the load module serves for connecting a
load circuit onto the manifold. Accordingly, preferably several load
modules are provided in the case that several load circuits are present.
The ¢t least one load module according to the invention comprises a
mixing device with a pump and with a regulating valve which is designed
to admix fluid from the return connection to a fluid flow from the feed
conduit to the feed connection. Such a mixing device, in the case of a
heating system serves for reducing the feed temperature of the fluid or of
the liquid from the feed conduit by way of admixing colder liquid from
the return connection. Vice versq, in the case of a cooling system, the
mixing device can be used to increase the feed temperature of a cold
liquid flowing in through the feed conduit, by way of admixing warmer
liguid from the return connection. Thus the feed temperature of the liquid
serving as a heat fransfer medium can be individually set for the load
circuit connected to the load module, by way of the mixing device. The
regulating valve serves for setting and is arranged such that the degree
of admixing of liquid from the return connection can be varied by way of
its acfuation. Thus a temperature setting or a temperature regulation for
the load circuit is possible. The arrangement of the mixing device directly
on the load circuit has the advantage that an individual temperafure
adaptation for this load circuit is possible, and this is not possible with a
central mixer. Moreover, the arrangement of the mixing device in the

hydraulic manifold has the advantage that the feed conduit to the
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hydraulic manifold can be integrated intfo a normal heating and/or
cooling system without any problem. For example, with a heating
installation, it is not necessary 1o lay a separate feed conduit to the
hydraulic manifold, from a central mixer. In contrast, the hydraulic
manifold can be connected to common heating conduits, which lead to

radiators for example. Thus the installation is simplified.

Furthermore the load module comprises connection for a further load
module. Thus the section of the feed conduit offers an additional
connection and the section of the return conduit offers an additional
connection which in each case can be connected with coresponding
connections of further, especially identical load modules. These
additional connections are preferably formed as hydraulic couplings, as
described below. Thus it is possible to string multiple load modules with
one another, whereas the sections of the feed conduit and the sections
of the return conduit of the respective load modules are connected via

addifional connections with one another.

According to the preferred embodiment at least a part of the pump and
a part of the regulating valve are arranged in a single unitary housing.
Preferably the impeller of the pump and at least one element of the
regulating valve are arranged in a unitary housing part. Preferably all
hydraulic parts of the pump and the regulating valve are arranged in the
same housing part. Thus, the number of parts is reduced and the

assembly of the device is simplified.

Preferably, the manifold comprises several load modules which are
preferably releasably connected to one another in a manner such that
the sections of the feed conduit are connected to one another in each
case and the sections of the return conduit are connected to one
another in each case. Preferably, a separate load module with a mixing

device is provided for each load circuit. Thus for each load circuit, the
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feed temperature can be individually set and adapted to the heat
requirement or cooling requirement of the individual load circuit. An
individual regulation for the individual load circuits or for the rooms to be
thermally regulated by the load circuits is possible with this, from which
energy savings and a gain in comfort result. The preferably modular
construction of the hydraulic manifold according to the invention with
individual load modules has the advantage that the hydraulic manifold
can be simply adapted to the necessary number of load circuits, so that
one does not need to keep avdailakle special hydraulic manifolds for
different numbers of load circuits. In contrast, load modules can be
connected to one another in the necessary number, in order to construct
a hydraulic manifold with the desired number of load modules. The load
modules are preferably releasably connected to one another so that
they can be easily exchanged in the case of defects. This it is not

necessary to exchange the complete hydraulic manifold.

Further preferably, the at least one load module is connected preferably
in a releasable manner to a main module which compgrises a control
device and/or an entry for the feed conduit and/or an exit for the return
conduit. l.e. the main module preferably serves for the connection of the
hydraulic manifold to supply conduits which create the feed and the
retfurn to the hydraulic manifold from o heating and/or cooling
installation. The at least one load module is preferably connected to the
main module such that the section of the feed conduit in the load
module is connected to an eniry for the feed conduit on the main
module, in a fluiddleading manner. Alternatively or additionally, the
section of the return conduit in the load module can be connected to
the exit for the return conduit on the main module, in a fluid-leading
manner. Preferably, the section of the feed conduit as well as the section
of the return conduit, in the load module, is hydraulically connected o
the main module in the mentioned manner. The hydraulic connection is

preferably created via releasable couplings, in  particular plug-in
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couplings. Preferably, the load modules are designed in @ manner such
that at one side they comprise hydraulic couplings for connection to the
main module and at an opposite end comprise hydraulic couplings for
connection to a further load module. Thereby, the hydraulic couplings for
connection to a further load module are usefully designed identically 1o
the hydraulic couplings on the main module. Thus several load modules
can be applied onto one another in series, wherein preferably the
sections of the feed conduit and the sections of the return conduit of the
put-together load modules form a continuous feed conduit and a
contfinuous return conduit. This permits the construction of a hydraulic
manifold of a different length, depending on how many load modules

are applied on one another.

Alternatively or additionally the main module comgrises a control device,
such as a manifold confrol device as described below. Moreover sensors,
for example temperature detectors are preferably aranged in the main
module which determine the temperature in the feed conduit and/or the
return conduit. Such sensors are signal-connected with the control device
in a manner such that the confrol device directly engages the

temperatures in the main module.

According to a further preferred embodiment, a manifold control device
is present, which is designed for the control of the regulating valve and/or
of the pump in the at lecst one, preferably several load modules.
Alternaftively, the load modules can also comprise their own independent
control devices. The arrangement of a central manifold confrol device
which confrols the mixing devices of the load modules however has the
advantage that only one control device needs to be provided for several
load modules. Moreover, the control can control or regulate several load
modules in this context, for example in order to ensure that the heating
and/or cooling energy which is available is distributed in the desired

manner to the several load circuits. In the above-described manner, the
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admixing degree of liquid or fluid out of the return to the feed is set by
way of the control of the regulating valve. The control can moreover be
designed for example such that the manifold control device switches the
pump on and off, in order to switch the associated load circuit on and
off. Particularly preferably, a speed regulation of the pump is envisaged,
by which means additionally the flow or volume flow through the load
circuit can be set by the manifold control device, so that the quantity of
the fed heat transfer medium, i.e. of the fluid, can be adapted to the

requirements of the respective load circuit by way of regulation of the

pump.

The manifold control device is signal-connected o the load modules or
to the electrical components which are arranged in the load modules,
specifically to the pump and/or to the regulating valve, wherein the
connection in particular is effected via a data bus. Thus a fransmission of
control signals from the manifold control device to the load module or fo
its components to be confrolled or regulated is possicle. Further
preferably, in the reverse direction, a fransmission of condition data or
sensor signals can be effected via the signal connection. For example,
feedbacks on the operating condition of the regulating valve and/or of
the pump to the manifold control device can be effected. For example,
the opening degree of the regulating valve or the cumrent speed of the
pump can be fed back. Particularly preferably, additionally sensors, for
example temperatures sensors can be provided in the load modules, and
the signals of these sensors transmitted to the manifold control device. For
example a temperature sensor can be arranged in the return connection
orin the flow path between the return connection and the section of the
return connection in the load module, in order to detect the exit
temperature of the heat transfer medium or fluid from the load circuit.
The signal-connection via a data bus is parficularly advantageous if
different numbers of load modules are to be applied or rowed onto one

another in the manner described above. Such a data bus which then
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preferably extends over all load modules, permits signals to be led further

to other load modules via individual load modules

Each load module preferably comprises a module control device or a
communication unit, which can be unambiguously addressed by the
manifold control device, in order to be able to exchange data and/or
signals with the load module. The addressing is effected preferably in an
automatic manner. Particularly preferably, the manifold control device is
designed such that it recognises a connected load module and
automatically assigns an address to the load module or to its module
control device. Alternatively or additionally, actuation elements which
permit a manual activation of the coupling procedure can be provided

on the manifold control device and/or on the load module.

Particularly preferably, the manifold control device is aranged in the
main module. The main module thus apart from the hydraulic connection
for the load modules also forms a central control device for preferably
the complete hydraulic manifold. Suitable electrical connections, in
particular releasable plug-in connections can be present for the
electrical or signal connection between the main module and the load
module. Further preferably, the load modules, on a longitudinal end
which is opposite the main module also comprise corresponding
electrical plug-in connections which permit the electrical connection fo
an adjacent further load module. Thus an electrical supply lead for the
electrical components of the load modules can expend departing from
the main model over the plug-in connections through all load modules.
Simultaneously, in this manner a data bus can extend through the
individual load modules, in a manner departing from the main module.
The data bus thereby can likewise be effected via an electrical
connection, or however also via another suitable connection, for
example an opftical connection. According to a particularly preferred

embodiment of the invention, at least one temperature sensor is
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aranged in the atf least one load module and this sensor is signal-
connected to the manifold control device, in particular via a data bus.
This for example can be a temperature sensor in the return of the load

circuit.

Preferably, a temperature sensor is arranged in the load module in @
manner such that it detects the temperature of a fluid flowing through
the feed connection into the connected load circuit. l.e. a temperature
sensor is preferably situated in the flow path from the mixing device to the
feed connection, so that it detects the temperature of the fluid mixed by
the mixing device. This permits a tfemperature regulation via the manifold
control device, since the temperature set via the regulating valve in the
load module is detected by the temperature sensor and thus a feedback
is given to the confrol device. Additionally, a further temperature sensor

as described can be provided in the refurn.

Preferably, the manifold confrol device is preferably designed to set the
temperature of a fluid flow through the feed connection by way of
activating the regulating valve in the at least one load module. This is
thereby preferably effected in cooperation with the previously described
temperature sensor. Particularly preferably, the manifold control device
controls or regulates the regulating valves of several load modules, so
that the temperatures at the feed connections of the individual load

modules can be set centrally by the manifold control device.

Further preferably, the manifold control device is designed, in order to set
a fluid flow or volume flow through the feed connection info the
connected load circuit by way of activating the pump in the load
module. Here too, the activation of the pumps of several, preferably all
load modules by the manifold control device is effected such that this
functions as a central control for all load circuits and in particular the fluid

flows through the individual load circuits can be set in a manner adapted
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to one another, in the case that several load modules are provided. This is
preferably effected by way of the speed control of the individual pumps,

as described above.

According to a preferred embodiment, the manifold control device
comprises af least one communication interface for receiving signals from
at least one external control element, in particular from a room
thermostat. Thus it is possible to arrange room thermostats which detect
the current temperature in the rooms and fransmit the temperature
values fo the manifold control device as the case may be, in the rooms o
be thermally regulated by the load circuits. Particularly preferably, the
room thermostats are designed such that they permit the setting of a
desired temperature for the respective room. Given a deviation from this
desired temperature, the room thermostat via the communication
inferface sends a corresponding signal to the manifold control device
which then in a dependent manner accordingly activates the load
circuits associated with to the room or rooms, and for this the described
pump is switched on in this load circuit and then the adaptation of the
feed temperature in the load circuits is carried out via activation of the
regulating valve or valves. The communication interface can be
designed as a wired inferface or for example also as a radio interface.
Preferably, several confrol elements, in particular several room
thermostats communicate with the communication interface of the
manifold control device. An assignment of the individual room
thermostats to the connected load modules is accordingly stored or set in

the conftrol device.

According to a further preferred embodiment of the invention, the main
module comprises an energy supply for the pump and/or for the
regulating valve in the at least one load module, preferably several load
modules. The electrical energy supply can for example be effected via a

mains connection lead which is provided on the main module, via
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suitable electrical connections, for example plug-in contacts on the main
module, to the load module, and then from the load module to further
load modules connected as the case may. In the case that the load
modules or their electrical and electronic components are not operated
with the mains voltage, it is preferably for a suitable mains part to be
aranged in the main module for energy supply, and for this mains part 1o
deliver the desired, preferably lower output voltage which the load
modules require as an energy supply. This in particular has the advantage
that only one central mains part needs to be provided. Moreover, the
electrical connections between the main module and the load module
or the load modules do not have to be designed for mains voltage,
which simplifies the construction due to the lower demands with regard to

insulation.

The pump in the at least one load module is preferably arranged in a flow
path between a mixing point, in which a flow path from the feed conduit
and a flow path from the return connectfion meet, and the feed
connection. Due 1o this arangement, one succeeds in the pump being
able to suck fluid through the connection to the return connection as well

as through the connection to the feed conduit.

The regulating valve in the load module is preferably arranged in a flow
path from the return connection to a mixing point, in which a flow path
from the feed conduit and the flow path from the return connection
meet, orin the flow path from the feed conduit to the mixing point. If the
flow through the regulating valve is reduced, and the pump
simultaneously produces a constant fluid flow, a correspondingly greater
share is then sucked by the pump via the mixing point out of the flow
path, in which no regulating valve is arranged. If for example the
regulating valve is situated in the flow path from the return connection to
the mixing point, and the pump is situated downstream of the mixing

point in the flow path to the feed connection, the pump will suck fluid
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exclusively from the connection from the mixing point to the feed
conduit, if the regulating valve is closed. If the regulating valve is opened,
a share which is proportional to the opening degree is sucked via the
regulatfing valve out of the return connection. Thus the mixing ratio at the
mixing point can be varied and accordingly the feed temperature can

be changed.

With regard to the regulating valve, it is preferably the case of a
motorically, in particular electromotorically driven valve. A stepper motor
for example can be provided as a drive motor, for the valve, so that the
regulating valve can be opened and/or closed in defined steps. Thereby,
a defined opening degree which is in particular proportional 1o an

activation signal sets in at the regulating valve.

The invention is hereinafter described in more detaill by way of the

attached figures. In these are shown in:

Fig. 1 schematically, a hydraulic manifold according to the
invention,

Fig.2 a plan view of a hydraulic manifold according fo the
invention,

Fig. 3 a perspective view of the hydraulic manifold according to

Fig. 4 a perspective view of the main module of the manifold

according to Figures 2 and 3,

Fig. 5 a perspective view of the load module of the hydraulic

manifold according to Figures 2 and 3,
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Fig. 6 schematically, the modular construction of the hydraulic
manifold according to Figures 2 and 3, in the non-

assembled condition and

Fig.7 schematically, the construction of the hydraulic manifold

according to Fig. 6, in the assembled condition.

The shown hydraulic manifold which is described by way of example is
constructed in a modular manner. It comprises a main module 202 as well
as several load modules 204. The main module 202 serves for the
hydraulic and electrical connection of the load modules 204 and
comprises a control device 206 which serves as a manifold control device
for the control of the several load modules 204. The main module 202
moreover comprises a feed connection 208 as well as a return
connection 210. The main module 202 with the feed connection 208 and
the return connection 210 is connected onto a heating or cocling
installation. Thereby, thermally regulated fluid is fed through the feed
connection 208 and after flowing through one or more load circuits the
fluid flows through the return connection 210 back info the heating or
cooling installation. In the main module 202, in each case a temperature
sensor which detects the feed temperature and return temperature can
be aranged on the section of the feed conduit 212 and/or on the
section of the return conduit 216. These sensors can be signal-connected
to the manifold control device 206. Thus the manifold control device 206

can directly detect the temperatures in the main module.

The hydraulic manifold is hereinafter described by way of the example of
a heating installation. However, it is to be understood that the hydraulic
manifold accordingly could also be applied in a cooling installation, or in
a combined heating and cooling installation. In a heating installation,
heated fluid, in particular heated water, for example from a boiler or a

heat reservorr, is fed to the feed connection 208. The fluid, after flowing
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through the heat exchanger in the rooms or buildings to be heated, flows

back through the return connection 210 to the boiler or heat reservorr.

The feed connection 208 in the inside of the main module 202 is
connected to an outlet 214 by way of a section of the feed conduit 212.
Accordingly, the return connection 210 is connected via a section of a
return conduit 216 in the inside of the main module 202 to an inlet 218. The
outlet 214 and the inlet 218 are designed as hydraulic couplings on a side
of the main module 202 which faces an adjacent load module 204. The
load modules 204 in their inside likewise comprise a section of a feed
conduit 212 and a section of a return conduit 216. The sections of the
feed conduit 212 as well as of the return conduit 216 extend in the
longitudinal direction through the load modues 204. At a first side, the
sections of the feed conduit 212 and of the return conduit 216 are
connected to first hydraulic couplings. Thereby, the section of the feed
conduit 212 at the first end is connected to the first feed coupling 220,
and the section of the refurn conduit 216 on the same side is connected
to a first return coupling 222. The first feed coupling 220 is engaged with
the outlet 214 of the main module 202, whereas the first return coupling
222 is in engagement with the inlet 218 of the main module 202, in order

to create a fluid-leading connection.

The load modules 204 at a longitudinal end which is opposite the first feed
coupling and at the longitudinal end which is opposite the first return
coupling 222 comprise a second feed coupling 224 as well as a second
return coupling 226. The second feed coupling 224 forms the axial end of
the section of the feed conduit 212 in the load module 204, said axial end
being opposite to the first feed coupling 220, whereas the second return
coupling 226 forms the axial end of the section of the return conduit 216
in the load module 204, said axial end being opposite to the first return
coupling 222. The several load modules 204 are all designed the same.

This means that the design and arangement of the second feed
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coupling 224 as well as of the second return coupling 226 in its design
corresponds to the arrangement of the outlet 214 as well as of the inlet
218, on the main module 202. Thus it is possible to apply a load module
204 either onto the main module 202 or onto another load module. Thus
several load modules can be rowed onto one another in the longitudinal
direction. An arrangement of two load modules 204 is shown in Fig. 1,
wherein further load modules 204 are indicated schematically. Six load
modules 204 are arranged on a main module 202 in the embodiment

example according to Figures 2 and 3.

The essential feature of the load modules 204 which are shown in the
arangements according to Figures 1 to 7 is moreover the fact that each
load module 204 comprises an integrated mixing device for the
temperature setting of the feed temperature for an associated load
circuit 228. The mixing device, in a flow path from the feed conduit 212 fo
the entry 229 of the load circuit 228 comprises a regulating valve 230 and
a circulation pump 232 downstream of this valve. The circulation pump
232 serves for delivering fluid from the feed conduit 212 through the load
circuit 228 and via the return 234 back into the return conduit 26. The
mixing device moreover comprises a connection from the return 234 to @
mixing point 236, wherein the mixing point 236 is situated in the flow path
between the regulating valve 230 and the circulation pump 232. A check
valve 238 is situated in the connection 235 and has the effect that a flow
through the connection 235 is possible only in the direction from the return

234 to the mixing point 236.

The regulating valve 230 is signal-connected to the manifold control
device 206 for its activation. l.e. the manifold control device 206 activates
the regulating valve 230, in order to set a desired feed temperature af the
entry 229 of the load circuit 228. This feed temperature at the entry 229 is
defected by a temperature sensor 240. If the regulating valve 230 is

completely closed, the circulation pump 232 delivers fluid exclusively via
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the connection 235 in the circuit through the load circuit 228. If the
regulafing valve 230 is opened, simultaneously a fluid flow is sucked out of
the feed conduit 212, and a fluid flow is sucked out of the connection
235, by the circulation pump 232. Thereby, the fluid from the return 234 is
thus admixed via the connection 235 to the fluid from the feed conduit
212, so that the feed temperature of the fluid from the feed conduit 212 is
changed. In the case of a heating system, the feed temperature in the
feed conduit 212 is usually greater than in the refurn 234, i.e. in this case
colder fluid from the return 234 is admixed via the connection 235 to the
flow from the feed conduit 212, so that the feed temperature is lowered.
Vice versq, in a cooling system, the feed temperature of the fluid from the
feed conduit 212 can be increased by way of admixing warmer fluid from
the return 235. The share of fluid which is fed from the feed conduit 212 to
the mixing point 236 can be varied by way of changing the cpening
degree of the regulating valve 230. Accordingly, a greater or smaller
share of the delivery flow is sucked via the connection 235, given a
constant delivery rate of the circulation pump 232, by which means the
temperature of the fluid af the entry 229 of the load circuit 228 can be
changed by way of changing the mixing ratfio of the two flows af the
mixing point 236. The actually set temperature thereby is detected by the
temperature sensor 240. The detected temperature value s
communicated to the manifold control device 206 for regulation, via a
suitable signal connection. The manifold confrol device 206 in this manner
regulates the individual load modules 204 in an independent manner, so
that the feed temperature for the individual load circuits 228 can be

individually regulated or set.

Moreover, in this embodiment example, a second temperature sensor
242 is arranged at the exit of the load circuit 248. This too, is preferably
signal-connected to the manifold control device 206 and detects the exit
temperature out of the load circuit 288. It is possible to determine the

temperature difference across the load circuit 228 and for example o



10

15

20

25

30

DK/EP 2871422 T3

regulate the volume flow delivered by the circulation pump 232 in a
manner depending on this temperature difference, due to the fact that
the entry temperature and the exit tfemperature of the load circuit 228
are detected. For this, preferably the circulation pump 232 is also
activated by the control device 206 via a suitable signal-connection, in
particular in order to set the speed of the circulation pump 232. The flow
can be set individually for each load module by way of a speed change

of the respective circulation pump 232.

The design construction of the hydraulic manifold described by way of
Fig. 1 is described in more detail by way of Figures 2 to 7. The main
module 202 comprises a hydraulic section 250 as well as an electronics
housing 252, in which the control device or manifold control device 206,
and, as the case may be, further components for the energy supply, for
example a mains part, are aranged. The hydraulic section 250 is
preferably designed as a single-piece component of plastic and
comprises the feed connection 208 as well as the return connection 210
on one side. The feed connection 208 and also the return connection 210
are designed as hydraulic couplings for the connection of supply
conduits, which create the connection to a heating installation or cooling
installation. The inlet 218 as well as the outlet 214 is aranged on a second
side surface of the hydraulic section 250. The outlet 214 is connected to
the feed connection 208 via a channel in the inside of the hydraulic
section 250, whereas the inlet 218 is connected to the return connection
210 via a further channel in the inside of the hydraulic section 250. As is
described above the outflet 214 and the inlet 218 are designed as
hydraulic couplings for the pluggable connection of a load module 204.
For this, the first feed coupling 220 of an adjacent load module 204
engages into the outlet 214, and a first return coupling 220 of an adjacent
load module engages into the inlet 218. The outlet 214 and the inlet 218 in
this example are in each case designed as a female part of a plug-in

coupling. Accordingly, the first feed coupling 220 and the first return
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coupling 222 are in each case designed as male parts of a hydraulic
plug-in coupling. A mechanical connection between the main module
202 and the load module 204 is created by way of sticking the couplings
info one another. Seals, in particular O-ings which are not shown in more

detail here are arranged in the couplings.

The load module 204 also comprises a housing part which s
manufactured as one piece of plastic and which serves as a pump
housing for the circulation pump 232 and in ifs inside comprises the
necessary flow paths and in particular the sections of the feed conduit
212 as well as of the return conduit 216. The drive of the regulating valve
230 as well as the stator housing 256 of the circulation pump 232 projects
out of the housing part 254. The housing part 254 on a longitudinal end
comprises the first feed coupling 220 and the return coupling 222, and at
an opposite longitudinal end the second feed coupling 224 as well as the
second return coupling 226, wherein the second feed coupling 224 and
the second return coupling 226 in a manner corresponding fo the outlet
214 and the inlet 218 on the main module 202 are formed as female parts
of a hydraulic plug-in coupling. It is possible o stick identically designed
load modules 204 either directly onto the main module 202 or onto a
further load module 204, since the second feed coupling 224 and the
second return coupling 226 are shaped and arranged in a manner
corresponding to the outlet 214 and the inlet 218, wherein then the first
feed coupling 220 of a second load module engages into the second
feed coupling 224 of a first load module, and the first return coupling 222
of a second load module engages into the second return coupling 226 of
a first load module. Thus several load modules can be stuck onto one
another, in order to form a hydraulic manifold with the desired number of
connections for load circuits 228. The number of the load modules 204 is
thereby essentially limited by the configuration of the control device 206.
The housing part 254 of the load module 204 moreover comprises a feed

connection 258 and a return connection 260. Accordingly, the entry 229
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of a load circuit 228 is connected to the feed connection 258, whereas
an exit 231 of the load circuit 228 is connected to the return connection
260.

Figures 2 and 3 show the assembled arrangement of six load modules 204
on the main module 202 as are shown in Figures 4 and 5. One can
recognise that a hydraulic manifold is thus created, which comprises six
feed connections 256 and six return connections 260 for six load circuits.
All six load modules 204 are designed in an identical manner. The last
load module 204, i.e. the one which is distant or away from the main
module 202, is closed by an end piece 262 at its second feed coupling

224 and its second return coupling 226.

The flow paths of the thus coupled hydraulic manifold are shown once
again in more detail in Figure 7. Fig. 6 shows the construction according
to Fig. 7, in the non-assembled condition of the load modules 204. Only
the arrangement of four load modules 204 is shown in Figures 6 and 7 in a

schematic manner,

Apart from the described hydraulic connections and elements, the main
module 202 as well as the load modules 204 comprises electrical or
electronic components. As described, the load module comprises the
electronic control device 206. This is connected in the main module 202
to an electrical connection plug 264. An electrical connection 266 is
provided in each of the load modules 204 and at its first axial end ends in
an electrical connection plug 268 and at its opposite axial end endsin an
glectrical connection plug 270. Thereby, the electrical connection plugs
268 and 270 are designed such that the electrical connection plug 268
can engage with the electrical connection plug 264 on the main module
202 or with an electrical connection plug 270 of an adjacent load
module, in order fo form an electric coupling and to create an electric

connection between the load module 204 and an adjacent load
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module 204 or the main module 202. In the inside of the load module 204,
in each case the drive of the regulating valve 230, the temperature
sensor 240 as well as the circulation pump 232 are connected to the
electrical connection 266 which is designed as a data bus. The electrical
connection 266 thereby serves for the energy transmission to these
components and furthermore for the signal transmission fo these
components or from these components to the manifold control device
206 in the main module 202.

If a further load module 204 is stuck onto a load module 204, then an
energy supply also to this subsequent load module 204 from the main
module 202 is created by way of the electrical connection created via
the connection plugs 268 and 270, as well as a data transmission from the
main module 202 to this further load module 204 via the intermediately
lying load module or load modules 204. The addressing of the individual
load modules 204 can be effected via a model control device 272 in
each module 204. The module control device 272 serves for the dafa
communication with the central manifold device 206. For this, an address
is allocated to each module control device 272, i.e. thus to each load
module 204. This can be effected in an automatic manner by way of the
manifold control device 206 on connecting the respective load module
204. Then the regulating valve 230 and the circulation pump 323 in each
load module 204 can be individually activated via the address and the
module control device 272, by the manifold control device 206, in order
to effect a temperature regulation or volume flow regulation for the
connected load circuit. The exit signal of the temperature sensor 240 and,
as the case may be, of the temperature sensor 242 is fed back via the
module control device 272 to the manifold control device 206 and from
there can be incorporated into the regulation of the respective load
module 204.
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Room thermostats 274 are provided in the rooms to be thermally
regulated (see Fig. 1), in order to permit a regulation dependent on room
temperature. The room thermostats 274 communicate with @
communication interface 276 of the contfrol device 206. A desired
nominal temperature can be set at the room thermostats 274. The room
thermostat 274 sends a corresponding signal to the communicatfion
interface 276 of the control device 206, given a deviation of the actual
temperature from this desired temperature. This control device thereupon
activates the load circuit 228 associated with the room by way of
switching on the circulation pump 232 in the associated load module 204.
The described temperature regulation or flow regulation for the
associated load circuit 228 is subsequently effected. If the inputted
desired temperature at the room thermostat 274 is reached, then the
room thermostat 274 sends a corresponding signal 1o the communication
inferface 276 of the control device 206. This contfrol device thereupon
deactivates the associated load circuit 228, i.e. switches off the load
circuit 228 situated in the respective room, by way of the circulation

pump 232 in the associated load module 204 being switched off.,
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202
204
206
208
210
212
214
216
218
220
222
224
226
228
229
230
231
232
234
235
236
238
240, 248
250
252
254
256
258
260
262

List of reference numerals

main module

load module

control device, manifold control device

feed connection
return connection
feed conduit
outlet

return conduit
inlet

first feed coupling

first return coupling

second feed coupling

22

second return coupling

load circuit

entry

regulating valve
exit

circulation pump
return

connection

mixing point
check valve
temperature sensor
hydraulic section
electronics housing
housing part

stator housing
feed connection
return connection

end piece

DK/EP 2871422 T3



264
266
268,270
272
274
276

23

electrical connection plug
electrical connection, data bus
electrical connection plug
module control device

room thermostats

communication interface

DK/EP 2871422 T3
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Patentkrav

1. Hydraulisk fordeler til et hydraulisk varme- og/eller kalesystem, hvilken har
en tillebsledning (212) og en tilbagelobsledning (216), hvor tillabsledningen
(212) har mindst en tillabstilslutning (258), og tilbagelgbsledningen (216) har
mindst en tilbagelgbstilslutning (260) til tilslutning af et belastningskredslab
(228), hvor fordeleren har mindst et lastmodul (204),

kendetegnet ved, at der i det mindst ene lastmodul er udformet en sektion
af tillgbsledningen (212) med en tillgbstilslutning (250) og en sektion af tilba-
gelobsledningen (216) med en tilbagelebstilslutning (260); hvor lastmodulet
(204) har mindst en blandeindretning med en pumpe (232) og en regule-
ringsventil (230), som er udformet til at iblande fluid fra tilbagelabstilslutnin-
gen (260) i en fluidstrom fra tillebsledningen (212) til tillgbstilslutningen (258),
og sektionen af henholdsvis tillabsledningen (212) og tilbagelgbsledningen
(216) hver iszer har en yderligere filslutning til forbindelse med et yderligere
lastmodul.

2. Hydraulisk fordeler ifolge krav 1, kendetegnet ved, at fordeleren har flere,
fortrinsvis aftagelige lastmoduler (204), der er forbundet med hinanden pa en
sadan made, at sektionerne af tillebsledningen (212) hver isaer er forbundet
med hinanden, og sektionerne af tilbagelgbsledningen (216) hver isaer er
forbundet med hinanden.

3. Hydraulisk fordeler ifglge krav 1 eller 2, kendetegnet ved, at mindst et
lastmodul (204) fortrinsvis er forbundet aftageligt med et hovedmodul (202),
som har en styreindretning (206) og/eller en indgang (218) for tillabslednin-
gen (212) og/eller en udgang (214) for tilbagelobsledningen (216).

4. Hydraulisk fordeler ifolge et af de foregdende krav, kendetegnet ved, at
der forefindes en fordeler-styreindretning (206), som er udformet til at styre
reguleringsventilen (230) og/eller pumpen (232) i det mindst ene, fortrinsvis
flere lastmoduler (204).

5. Hydraulisk fordeler ifglge krav 4, kendetegnet ved, at fordeler-styreindret-
ningen (206) er signalforbundet med lastmodulerne (204), isaer via en data-
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bus (266).

6. Hydraulisk fordeler ifglge krav 3 og et af kravene 4 og 5, kendetegnet
ved, at fordeler-styreindretningen (206) er anbragt i hovedmodulet (202).

7. Hydraulisk fordeler ifalge et af kravene 4 til 6, kendetegnet ved, at der i
det mindst ene lastmodul (204) er anbragt mindst en Temperatursensor (240,
248), som er signalforbundet med fordeler-styreindretningen, iszer via en da-
tabus (266).

8. Hydraulisk fordeler ifglge krav 7, kendetegnet ved, at temperatursenso-
ren (240) er anbragt i lastmodulet (204) pa en sadan méade, at den registrerer
temperaturen af et fluid, der strammer igennem tillgbstilslutningen (258).

9. Hydraulisk fordeler ifglge et af kravene 4 til 8, kendetegnet ved, at forde-
ler-styreindretningen (206) er udformet til at indstille temperaturen af en fluid-
strom gennem tillobstilslutningen (258) ved at styre reguleringsventilen (230).

10. Hydraulisk fordeler ifolge et af kravene 4 til 9, kendetegnet ved, at forde-
ler-styreindretningen (206) er udformet til at indstille en fluidstrom gennem
tillgbstilslutningen (258) ved at styre pumpen (232).

11. Hydraulisk fordeler ifolge et af kravene 4 til 10, kendetegnet ved, at for-
deler-styreindretningen (206) har mindst et kommunikationsinterface (276) til
modtagelse af signaler fra et eksternt styreelement, isser en rumtermostat
(274).

12. Hydraulisk fordeler ifolge et af kravene 4 til 11, kendetegnet ved, at ho-
vedmodulet (202) har en energiforsyning til pumpen (232) og reguleringsven-
tilen (230) i det mindst ene, fortrinsvis flere lastmoduler (204).

13. Hydraulisk fordeler ifolge et af de foregaende krav, kendetegnet ved, at
pumpen (232) i det mindst ene lastmodul (204) er anbragt i en strgmningsve;j
mellem et blandingspunkt (236), hvor en stramningsvej fra tillabsledningen
(212) og en stramningsvej fra tilbagelabstilslutningen (260) medes, og til-
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lgbstilslutningen (258).

14. Hydraulisk fordeler ifolge et af de foregaende krav, kendetegnet ved, at
reguleringsventilen (230) er anbragt i en stromningsvej fra tilbagelobstilslut-
ningen (260) til et blandingspunkt (236), hvor en stramningsve;j fra tillobsled-
ningen (212) og streamningsvejen (235) fra tilbagelgbstilslutningen (260) mg-
des, eller i stramningsvejen fra tillobsledningen (212) til blandingspunktet
(236).

15. Hydraulisk fordeler ifolge et af de foregdende krav, kendetegnet ved, at
reguleringsventilen (232) er en motordrevet ventil.
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