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(57) ABSTRACT

A diagnosis method for the diagnosis of the correct function
of a heating and/or cooling system with at least one load
circuit (6), through which a fluid flows as a heat transfer
medium. For the diagnosis an opening degree (V,, ,,) of the
load circuit (6) is changed for changing the flow. Subse-
quently a differential pressure (H,,,,) across the load circuit (6)
and/or a volume flow of a fluid flowing through the load
circuit (6) is detected and the detected values, or at least a
value derived from the detected values, are/is compared to at
least one predefined system limit value.
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DIAGNOSTIC METHOD FOR DIAGNOSING
THE CORRECT OPERATION OF A HEATING
AND/OR COOLING SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a United States National Phase
Application of International Application PCT/EP2014/
071923 filed Oct. 13, 2014 and claims the benefit of priority
under 35 U.S.C. §119 of European Patent Application
13192029.0 filed Nov. 7, 2013 the entire contents of which are
incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The invention relates to a diagnosis method for the
diagnosis of the correct function of a heating system and/or
cooling system with at least one load circuit, through which a
fluid flows as a heat transfer medium, as well as to a manifold
device for a heating and/or cooling system which permits the
application of such a diagnosis method.

BACKGROUND OF THE INVENTION

[0003] Heating and/or cooling systems for the temperature
regulation of buildings or rooms are known, which comprise
at least one load circuit, through which a fluid, for example
water flows as a heat transfer medium. This heat transfer
medium transports water from a heat source into a room to be
heated or delivers the water from a cold source into a room to
be cooled. For example, the load circuit can be designed as a
floor heating circuit. In the case that several heat load circuits
are present, it is usual to connect these to a manifold. Possi-
bilities for errors are always present with the installation or
fitting, and these errors could later compromise the correct
functioning of the system.

SUMMARY OF THE INVENTION

[0004] With regard to these problems, it is an object of the
invention to provide a diagnosis method which permits an
inspection of the correct function of a heating and/or cooling
system.

[0005] The diagnosis method according to the invention is
envisaged for the diagnosis of the correct function of a heat-
ing and/or cooling system, which comprises at least one load
circuit, through which a fluid, for example water flows as a
heat transfer medium. Thereby, the fluid for example flows
from a heat source or cold source through the load circuit into
a room thermally regulated. The load circuit thereby can be
applied into the floor of the room or be led through other
suitable heat exchangers, for example radiators.

[0006] The aim of the diagnosis method according to the
invention is to ascertain whether a load circuit is correctly
connected and fluid flows through it. For this, for the diagno-
sis one envisages enlarging the opening degree of the at least
one load circuit, i.e. the opening degree of a regulating ele-
ment in the load circuit, so that the flow through this load
circuit to be examined is increased or should increase with a
correct functioning.

[0007] Preferably, the opening degree of the at least one
regulating element is changed in a manner such that the
opening degree is increased. By way of this the flow is
increased by the load circuit to be examined or the flow should
increase with a correct functioning of the load circuit. Alter-
natively it is also possible to change the opening degree in a
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way such that the opening degree is reduced for reducing the
flow. The flow would thereby reduce in a predefined value
with a correct functioning of the load circuit.

[0008] After increasing the opening degree, a differential
pressure across the load circuit and/or a volume flow of a fluid
flowing through the load circuit is/are detected, and the thus
detected values or at least a value derived from these are/is
compared to at least one predefined system limit value. The
flow and the differential pressure can preferably very easily
be detected or determined by a circulation pump which deliv-
ers the fluid through the load circuit. Suitable pressure sensors
can be present for detecting the pressure. Alternatively and
preferably, the differential pressure can be determined from
operating parameters of the circulation pump, specifically for
example from the rotational speed and the taken-up electrical
power. The differential pressure across the circulation pump
thereby corresponds to the differential pressure between the
entry and exit of the at least one load circuit. In particular, a
change of the differential pressure or of the volume flow or of
a value derived from these can be considered for the diagnosis
with the change of the opening degree. A derived value is
preferably the hydraulic resistance which is determined from
the detected volume flow and the differential pressure.
[0009] Witha correct function of the heating and/or cooling
system, the values for the differential pressure and/or the
volume flow and in particular for the hydraulic resistance lie
within limits specified for the installation. One can conclude
a malfunctioning if these values become larger or smaller
than these limits. If for example the hydraulic resistance is too
high, then this indicates that the flow through the load circuit
is blocked in some sort of manner. If no flow occurs, this
indicates that the load circuit is completely blocked, or, as the
case may be, is incorrectly connected to a manifold, so that a
flow is not possible at all. Moreover, the correct function of a
regulating element changing the opening degree of the load
circuit, e.g. of a valve, can be examined from the detected
changes of flow and/or differential pressure. According to the
invention, an error notice can be issued given respective
deviations from the system limit value or values, and this
notice can initiate the user or the installer to carry out an
inspection or examination of the heating and/or cooling sys-
tem.

[0010] As described above, the opening degree of the at
least one load circuit is increased for diagnosis. This canbe an
increase starting from a completely closed condition of the
load circuit. Preferably however, the opening degree is varied
between a basis value and a higher value, since this permits a
better diagnosis. If the opening degree is changed by reducing
the opening degree, the regulating valve can for example be
completely closed. Preferably however also thereby the open-
ing degree is varied between a basis value and a lower value,
at which value the regulating valve is not completely closed.
[0011] In the case that several load circuits are present, the
individual load circuits are successively tested for their diag-
nosis. It is always the opening degree of one load circuit in
each case which is increased for this. The remaining load
circuits remain at their initial opening degree. This is effected
successively for several, preferably for all load circuits. Thus,
in each case, the opening degree of one of the load circuits is
increased, whilst simultaneously the opening degree of the
other load circuits remains unchanged and subsequently the
differential pressure and/or the volume flow of the fluid flow-
ing through the load circuit with the increased opening degree
is detected, and the detected values or at least a value derived
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from these is compared to at least one defined system limit
value. Preferably, the differential pressure and the volume
flow are always simultaneously detected for all load circuits.
Preferably, the differential pressure and/or the volume flow
through a circulation pump assembly which delivers the fluid
through the load circuit, preferably through several load cir-
cuits is/are detected. If all load circuits are supplied with fluid
by way of a common circulation pump, the differential pres-
sure across the load circuits is equal to the differential pres-
sure across the pump and can be detected via this pump. The
load circuits which are not examined at this moment can
either be completely closed or remain at their opening degree
set previously in operation. A comparison with predefined
system limit values is possible despite this. If a load circuit is
additionally opened, preferably completely opened, the com-
plete hydraulic resistance for example may not exceed a cer-
tain limit value.

[0012] In the case that a hydraulic resistance is determined
from the detected differential pressure and the detected flow,
this hydraulic resistance is preferably compared to a pre-
defined system limit value or a predefined expected change of
the hydraulic resistance, in the manner described above. If the
hydraulic resistance lies for example above a predefined set-
point or limit value of the system, this for example indicates
a blockage in the respective load circuit or an incorrect con-
nection of the load circuit to a manifold. Particularly prefer-
ably, the hydraulic resistance is compared to a minimal and/or
a maximal system value. Thus, even in the case that the
hydraulic resistance is too low, one can conclude a malfunc-
tion.

[0013] As described, an error notice is preferably produced
on exceeding a maximal system limit value and/or on falling
short of a minimal system limit value, and this notice indi-
cates to the user or to the person setting up the system that a
malfunction necessitating an inspection of the installation or
of the system is present.

[0014] A manifold device for a heating and/or cooling sys-
tem with at least one load circuit is also the subject matter of
the invention, apart from the previously described diagnosis
method. The manifold device comprises a control device
which is designed such that it carries out the previously
described diagnosis method. The manifold device according
to the invention comprises at least one circulation pump
assembly or a circulation pump for delivering a fluid through
the at least one load circuit, preferably through several paral-
lel load circuits. Moreover, the manifold device comprises at
least one regulating element for setting the volume flow
through the load circuit. The volume flow can be changed, in
particular proportionally changed by the regulating element.
A regulating element is provided for each load circuit in the
case that several load circuits are present. Moreover, the
manifold device comprises a control device which is con-
nected to the at least one regulating element, for example to a
regulating valve, for the actuation of this regulating element.
IL.e. the control device can open and close the regulating
element and in particular change the opening degree, in order
to influence the volume flow. Moreover, the control device is
connected to detecting means for detecting the volume flow
through the at least one load circuit or several load circuits
and/or the differential pressure across the load circuit. The
control device is designed such that it can carry out the diag-
nosis method described above. For this, the control device in
particular is designed in a manner such that for the diagnosis
of a load circuit, it opens its regulating element further or
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closes it, in order to increase or reduce the flow, and subse-
quently the volume flow and/or the differential pressure or the
change of these values across the load circuit in the complete
system is detected via the detecting means and compared to
given system limit values or at least to a predefined system
limit value. For this, the control device can be designed such
that it determines a derived value from the detected values, for
example the hydraulic resistance and compares this to a pre-
defined system limit value which is stored in the control
device.

[0015] Particularly preferably, the manifold device com-
prises several regulating elements which are provided in each
case for setting a volume flow in one of several load circuits,
wherein the control device is designed for activating the sev-
eral regulating elements and is signal-connected to the regu-
lating elements for their activation. This permits the control
device to open or close the individual regulating elements in
a targeted manner or to increase or to reduce the opening
degree of the individual regulating elements in a targeted
manner and simultaneously to close the other regulating ele-
ments or leave them unchanged, in order to successively
examine individual load circuits in the described manner. For
example, the regulating elements are designed as motorically
driven regulating valves which are electrically connected to
the control device for their activation.

[0016] The circulation pump assembly is preferably situ-
ated ina common feed conduit to several, in particular all load
circuits. Thus, the circulation pump assembly serves for
delivering fluid through the several or all load circuits.
[0017] Particularly preferably, the circulation pump assem-
bly itself serves as detecting means, wherein the circulation
pump assembly is designed in a manner such that it deter-
mines the differential pressure across the circulation pump
assembly and/or the volume flow. The circulation pump
assembly is signal-connected to the control device for trans-
mitting the determined values. Particularly preferably, the
control device is integrated into the circulation pump assem-
bly, i.e. into an electronics housing arranged on the circula-
tion pump assembly. The control device particularly prefer-
ably simultaneously serves for the control or regulation of the
circulation pump assembly, in particular for speed control.
The differential pressure across the circulation pump can for
example be determined from the speed and from the electric
power uptake of the circulation pump assembly. The volume
flow can also be derived from these operating parameters or
be detected via a separate flow sensor in the circulation pump
assembly or at another location in the installation.

[0018] The invention is hereinafter described by way of
example and by way of the attached figures. The various
features of novelty which characterize the invention are
pointed out with particularity in the claims annexed to and
forming a part of this disclosure. For a better understanding of
the invention, its operating advantages and specific objects
attained by its uses, reference is made to the accompanying
drawings and descriptive matter in which preferred embodi-
ments of the invention are illustrated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

[0020] FIG. 1 is a schematic view showing a heating or
cooling system, in which the regulating method according to
the invention as well as the manifold device according to the
invention are applied;

In the drawings:
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[0021] FIG. 2 is a schematic perspective view showing a
manifold device according to the invention;

[0022] FIG. 3 is a plan view of the manifold device accord-
ing to FIG. 2;
[0023] FIG. 4 isa graph showing the switch-on durations of

a load circuit; and

[0024] FIG. 5is a schematic view showing the cooperation
of individual parts of a regulating method according to the
invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0025] FIG.1shows a heating or cooling system which can
be designed for example as a floor heating system. Hereinaf-
ter, the invention is described with the example of a heating
system. However, it is to be understood that the invention
could also be correspondingly realized as a cooling system.
Alternatively, the system can also be applied as a heating as
well as for cooling, i.e. for example in winter as a heater and
as a cooling system in summer.

[0026] The heating system shown in FIG. 1 comprises an
inlet 2 and an outlet 4 which are provided for connection to a
supply, i.e. for example to a boiler, to a heat reservoir or to a
cooling installation etc. Moreover, several load circuits 6 are
provided, which for example represent individual floor heat-
ing circuits which in each case heat a part region such as a
room of a building. A circulation pump or a circulation pump
assembly 8 is arranged at the entry side, i.e. upstream of the
load circuits 6. This pump or pump assembly comprises a
speed-regulated drive motor and is connected to a control
device 10 for the activation and in particular for setting the
speed. The entry side of the circulation pump assembly 8 is
connected to the inlet 2.

[0027] Moreover, a mixing device is arranged upstream of
the circulation pump assembly 8. The mixing device com-
prises a mixing conduit 12 which connects a return 14 from
the load circuits 6 to a mixing point 16 in the flow path from
the inlet 2 to the circulation pump 8. L.e. fluid from the inlet 2
is mixed with fluid from the return 14, at the mixing point 16,
in order to be able to set the feed temperature. A regulating
valve which forms a mixing valve 18 is arranged in the return
14, downstream of the branching 17 of the mixing conduit 12
in the return 14, for the regulation of the mixing ratio. This is
likewise signal-connected to the control device 10 for its
activation. Moreover, a check valve 20 is arranged in the
mixing conduit 12 and prevents the backflow of fluid from the
mixing point 16 into the return 14. The volume flow which
flows out of the return 14 to the outlet 4 changes in a manner
depending on the opening degree of the mixing valve 18. If
the volume flow is reduced by way of a reduction of the
opening degree of the mixing valve 18, a greater share of the
fluid flows through the mixing conduit 12 to the mixing point
16. Ifthe opening degree of the mixing valve 18 increases, the
volume flow through the outlet 4 increases and accordingly a
smaller share of the fluid flow flows from the return 14
through the mixing conduit 12 to the mixing point 16. Thus,
the share of fluid from the return 14 and which is admixed at
the mixing point 16 to the fluid out of the inlet 2 changes. The
feed temperature of the fluid from the inlet 2 can be lowered
by way of the mixing ofthe fluid from the return 14 and which
is colder in the case of a heating system, with the warmer fluid
from the inlet 2. In the case of a cooling system, vice versa
warmer fluid from the return 14 is admixed to the colder fluid
from the inlet 2, in order to increase the feed temperature. The
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circulation pump 8 delivers the fluid from the mixing point 16
to the load circuits 6 arranged in parallel.

[0028] Ineach case, a regulating valve 24 is arranged at the
exits 22 of the load circuits, i.e. in their returns, and this valve
is designed as an electromotorically driven regulating valve
24 and is activated by the control device 10. The regulating
valves 24 can be varied in their opening degree and also be
completely closed, in order to set the flow or volume flow
through each individual load circuit 6. Thereby, the regulating
valves 24 can be individually activated by the control device
10, so that an adaptation of the flow through each individual
load circuit 6 is possible independently of the remaining load
circuits.

[0029] Moreover, temperature sensors are provided in the
shown system. A first temperature sensor is a feed tempera-
ture sensor 26 and detects the feed temperature of the fluid
which is fed to the load circuits 6. Moreover, temperature
sensors 28 are arranged at the exits 22 of the load circuits 6
and detect the exit temperatures of the fluid from the indi-
vidual load circuits 6. The temperature values which are
detected by the feed temperature sensor 26 and the tempera-
ture sensors 28 are led via suitable communication connec-
tions likewise to the control device 10.

[0030] The circulation pump assembly 8 is moreover
designed to determine a differential pressure H,,,, between the
entry side and the exit side of the circulation pump assembly
8 and which simultaneously corresponds to the differential
pressure between the entries 30 and the mixing point 16, i.e.
which corresponds to the pressure drop via each branches
between these points which are defined by the load circuit 6.
Moreover, the circulation pump assembly 8 is designed to
determine the flow through the circulation pump assembly 8.
These values detected by the circulation pump assembly 8 are
likewise led via a signal connection to the central control
device 10. Alternatively, suitable pressure sensors and flow
sensors could be arranged additionally to the circulation
pump assembly 8, in order to determine the pressure differ-
ence between the entry and exit of the load circuits 6 as well
as the flow through all load circuits 6.

[0031] On basis of the differential pressure H,,,, i.e. the
pressure drop via the load circuit can be used in regard to the
characteristic of the valves lying in the flow path, particularly
of the check valve 20 and the regulating valve 24, moreover,
the volume flow through each load circuit 6 depending on the
opening degree of the per-respective valve 24 can be deter-
mined. Since the controller 10 controls the opening degree of
the regulating valves 24, the control device 10 can determine
the flow rate or volume flow rate through the associated load
circuit 6 from the said values.

[0032] Thus, as described below, a desired flow rate can be
adjusted by the load circuit 6.

[0033] The control device 10 is moreover provided with a
communication interface 32 which is designed to communi-
cate with one or more room thermostats 34 or room tempera-
ture probes 34. Such a room thermostat 34 is preferably
provided in each room which is to be thermally regulated by
a load circuit 6. In the shown example, the communication
interface 32 is designed as a radio interface which communi-
cates with corresponding radio interface 36 of the room ther-
mostat 34. Alternatively, a lead connection via a separate
signal lead, a bus system or a powerline communication could
be provided. The room thermostats 34 detect the room tem-
peratures in the rooms to be thermally regulated. Moreover, a
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desired temperature for the room to be thermally regulated
can be set by the user in each case in the known manner via the
room thermostats 34.

[0034] The control device 10 is designed for the use of
different regulating methods. Thus according to a first regu-
lating method, the control device 10 effects a volume flow
regulation for the individual load circuits 6. For this, the
temperature difference AT between the entry 30 and the exit
22 of each load circuit 6 is detected. This is effected via the
feed temperature sensor 26 as well as the temperature sensor
28 belonging to the respective load circuit 6. The volume flow
is regulated or set by the control device 10 by changing the
opening degree V,, . of the regulating valve 24 in depen-
dence on this temperature difference AT, via the regulating
valve 24 of this load circuit 6, so that the temperature differ-
ence AT corresponds to a predefined setpoint which is stored
in the control device 10, i.e. that AT is kept constant. This is
effected independently for each load circuit 6, so that all load
circuits can be adapted by the volume flow regulation to the
actual energy requirement. The setpoint can be the same for
all load circuits 6 or different setpoints can be defined for
individual load circuits. The setpoints are stored in the control
device 10.

[0035] Thereby, the circulation pump assembly 8 is regu-
lated by the control device 10 such that it maintains a pre-
defined pressure difference setpoint between the entry and
exit of the circulation pump assembly. This differential pres-
sure is thus regulated to a pressure difference setpoint which
is likewise set or defined by the control device 10. The pres-
sure difference setpoint H,,.is set by the control device 10 in
dependence on the opening degree of the regulating valves
24. For this, all opening degrees of all regulating valves 24 are
considered by the control device 10. That regulating valve
which is presently open the furthest, i.e. has the greatest
opening degree, then forms the basis of the setting of the
pressure difference setpoint by the control device 10. Thus,
the opening degree of the regulating valve which is open the
furthest, is compared to a desired opening degree V . . If
the present or current opening degree V. ,, of the regulating
valve 24 with the greatest opening degree exceeds the desired
opening degree V. . then the pressure difference setpoint
H,,, is increased. If the desired opening degree V.- is
fallen short of by the actual opening degree V,,, , then the
pressure difference setpoint H,,is accordingly lowered. The
increase or lowering is preferably eftected proportionally to
the deviation from the desired opening degree V., .
[0036] A further control loop or a further regulating method
which is carried out by the control device 10 relates to the
regulation of the feed temperature T, at the entry 30 of the
load circuits 6 and which is detected by the feed temperature
sensor 26. The feed temperature T, can be changed or set by
the control device 10 by way of activation of the mixing valve
18. For this, the control device 10 forms a feed temperature
setting device which sets the feed temperature T,,;,, i.e. its
setpoint in dependence on the switch-on duration, i.e. the
relative switch-on duration D of the load circuits 6. The
significance of the relative switch-on duration D is described
in more detail by way of FIG. 4. FIG. 4 for a load circuit 4
shows how this is switched on and off in an alternating man-
ner. “1” thereby means switched-on and “0” means switched-
off. The load circuit is switched on for the time duration t_,,,
and the load circuit is switched off for the time duration t,,
The cycle time t, thereby corresponds to the sum of the
switch-on time and switch-off time, i.e. t,=t,,,+t,, The rela-
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tive switch-on duration D is the ratio of the switch-on time t,,,
to the cycle timet, as is represented in FIG. 5. The cycle time
or cycle duration t, is thus the time interval between the
switching-on of the load circuit 6 and the subsequent next
switching-on of the load circuit 6. The switching-on and
switching-oft of the load circuit results from the signals of the
associated room thermostats 34. If in the case of a heating
system, the room thermostat 34 notes that a set desired tem-
perature is fallen short off, the control device 10 switches on
the load circuit 6 associated with the room, by way of opening
the associated regulating valve 24. The volume flow regula-
tion described above for the respective load circuit 6 is then
effected. If the room thermostat 34 notes that the set tempera-
ture setpoint is reached, the control device 10 switches oft the
load circuit 6 belonging to the room, by way of completer
closure of the regulating valve 24.

[0037] The feed temperature T,,, and its setpoint is the
same for all load circuits 6 and is set by the control device 10
in dependence on that load circuit 6 which has the longest
relative switch-on duration D, i.e. the relatively largest load
cycle. This is the load circuit 6 with the greatest thermal or
cooling requirement, so that it is useful to adequately set the
feed temperature T,,,, for this load circuit 6. The remaining
load circuits 6 which have lower relative switch-on durations
D accordingly have a lower energy requirement, so that the set
feed temperature T,,, for these load circuits is likewise suf-
ficient. The setting of the feed temperature T,,,, is effected in
a manner such that the relative switch-on duration D is com-
pared to a limit value or a desired switch-on duration D, If
the relative switch-on duration D exceeds the desired switch-
onduration D, , the feed temperature T, respectively at first
its setpoint is increased in the case of a heating, and the feed
temperature T, respectively its setpoint is reduced in the
case of a cooling system. Vice versa, for the case that the
relative switch-on duration D falls short of the desired switch-
on duration D, the feed temperature T,,,, respectively its
setpoint is reduced in the case of a heating, and increased in
the case of a cooling system. This is preferably effected
proportionally to the deviation of the switch-on duration D
from the desired switch-on duration D, . Alternatively, a
change can also be effected in fixed steps. The desired switch-
ondurationD,, s stored as a preset value in the control device
10.

[0038] Itis shown in FIG. 5 as to how the individual regu-
lating methods or control loops cooperate. All the previously
described control loops or regulating methods are preferably
carried out continuously and simultaneously. The first control
loops R, which are shown in FIG. 5 relate to the volume flow
regulation for the individual load circuits 6. Thereby, a regu-
lation for each load circuit 6 is effected independently, i.e. for
each load circuit 6 the differential temperature AT,
(AT,=T,.,,-T,..,.» wherein T, is the exit temperature of the
respective load circuit which is detected by the associated
temperature sensor 28) is compared to the temperature dif-
ference setpoint AT, . The counter n in FIG. § indicates the
respective load circuit 6. The temperature difference setpoint
AT can also be differently defined for individually load cir-
cuits 6 and be stored in the control device 10. Alternatively, it
is also possible to apply the same temperature different value
AT, forall load circuits. However, it is always the actual exit
temperature T, ., of the respective load circuit which forms
the basis of for the regulation, i.e. the exit temperature T,
for the first load circuit 6, the exit temperature T, for the
second load circuit, etc. The opening degree V. for the
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associated regulating valve 24 is set by the control device 10
in dependence on the comparison of the differential tempera-
ture AT,, with the temperature difference setpoint AT, .

[0039] A second control loop R, which is represented in
FIG. 5, relates to the previously described setting of the feed

temperature T, by way of the control of the mixing valve 18.
For this, a control variable V. . which corresponds to the

opening degree of the mixing valve 18, is set by the control
device 10 by way of the relative switch-on duration D being
compared to the desired switch-on duration D, -in the manner
described above.

[0040] A third control loop R, and a fourth control loop R,
which are shown in FIG. 5 and are implemented in the control
device 10, relate to the differential pressure regulation in the
circulation pump assembly 8. Thus, the differential pressure
H,,, between the entry and exit of the circulation pump assem-
bly 8, i.e. between the entry and exit of the load circuits 6 is
regulated to a pressure difference setpoint H,,, which is
effected in the control loop R,. Moreover the pressure differ-
ence setpoint H,, for its part is regulated and set in the control
loop R;, which is effected in the manner described above in
dependence on the opening degree V,,,, ,, of the regulating
valve 24. For this, the regulating valve 24 is with the greatest
opening degree V. is considered and is compared to a
desired opening degree V., ... If the desired opening degree
V pos.ror18 Tallen short of, then the pressure difference setpoint
H,,sis increased proportionally. If the desired opening degree
V os,rer 18 €xceeded, accordingly the pressure difference set-
point H, .is reduced. As is likewise represented in FIG. 5, the
circulation pump assembly 8 comprises a detection device 38
which estimates or determines the actual pressure difference
H,, from the speed S, and the electrical power P,.

[0041] The four shown control lops R, R,, R;, R, are
differently quick and differently sluggish, so that they pref-
erably do not interact with one another, i.e. they do not mutu-
ally influence one another. The quickest control loop is the
control loop R, which regulates the pressure difference H,,,
across the circulation pump assembly 8 to the pressure dif-
ference setpoint H,, . The next slower control loop is the
control loop R, which regulates the volume flow through the
individual load circuits 6. Even slower is the control loop R,
which regulates the pressure difference setpoint H, . This
control loop is so slow that this regulation preferably does not
influence the control loop R;. In FIG. 5 not shown are two
further control loops, namely the control loop for regulating
the room temperature by switching-on and switching-off the
load circuit 6 as well as the control loop which regulates the
feed temperature on the elected feed temperature setpoint.
These two control loops are preferably designed still slower
than the preceding described load circuits whereas that load
circuit which sets the feed temperature is preferably the slow-
est load circuit.

[0042] Apart from the regulation method described above,
the control device 10 can also assume further functions. It is
possible to store certain priorities for the individual load
circuits 6 in the control device 10, since this control device
communicates with room thermostats 34 and switches on the
load circuits 6 by way of opening the regulating valves 24, in
dependence on the signals from the room thermostats 34.
Thus, with a heating system and when very cold, it is possible
for example to not simultaneously activate all load circuits 6
in the case that the heat quantity made available by the boiler
would not be sufficient. For heating, firstly prioritized heating
circuits such as for example living rooms or bath can be
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switched on, and less important load circuits 6, for example
for heating bedrooms can firstly remain switched off.
Thereby, the control device 10 can automatically detect that
the heating power available is not sufficient, specifically
when all regulating valves 34 are opened, i.e. have the maxi-
mal opening degree and despite this the temperature differ-
ence AT between the entry 30 and the exit 22 becomes too
large. This functions in a corresponding manner also with a
cooling system, but in reverse. The priority ofthe load circuits
6 can be preset and be stored in the control device 10. More-
over, the control device 10 can also be designed such that for
heating rooms, it increases the feed temperature T,,,, for a
certain time above the usually sought setpoint resulting from
the previously described regulation, in order to permit a rapid
heating of the rooms.

[0043] Finally, the control device 10 can also have a diag-
nosis function or diagnosis module which diagnoses the cor-
rect function of the regulating valves 24 as well as of the load
circuits 6. Thus, the control device 10 in a diagnosis mode can
individually open the regulating valves 24 of the load circuits
6 or increase or reduce the opening degree of the regulating
valves 24, ideally to the maximum. Thereby, in each case only
one regulating valve 24 is opened and closed further depart-
ing from an initial opening degree, whilst the other regulating
valves 24 remain unchanged or closed. Preferably the regu-
lating valve 24 ofthe load circuit 6 which has to be rechecked
is further opened. Subsequently, the flow through the circu-
lation pump assembly 8 as well as the differential pressure
across the circulation pump assembly 8 is detected and the
hydraulic resistance of the system respectively a change of
the hydraulic resistance is determined from this. The control
device 10 also receives information or signals from the cir-
culation pump assembly 8 which specifies the flow and the
differential pressure. The control device 10 compares the
determined hydraulic resistance with a maximum hydraulic
resistance with is predefined for the system and which is
stored in the control device 10. If the detected hydraulic
resistance exceeds the predefined maximum hydraulic resis-
tance, this indicates an error and the control device 10 signal-
izes this error, so that the system can be subsequently exam-
ined. If the hydraulic resistance before and after the opening
of the regulating valve 24 are compared to one another, then
the correction function of the regulating valve 24 can be
determined from this. Moreover, the hydraulic resistance can
also be compared to a minimal value in the control device 10.
If a stored minimal value is fallen short of, then likewise a
malfunction can be deduced from this.

[0044] The diagnostic function described above can be also
realized so that the pressure loss and hence, the hydraulic
resistance is taken into account only the individual load cir-
cuits 6 or determined by the control device 10. This can also
be done by knowing the characteristics of the valves lying in
the flow path, especially the check valve 20 and the regulating
valve 24 taking into account the known opening degree of the
valves 24. Ifthe pressure losses of the valves are known in the
given operating state, then the proportion of the total pressure
loss of the circulation pump 8 which is provided between
input and output can be determined, which is caused by the
respective load circuit 6 itself. Accordingly, the permissible
limits for the pressure loss and the hydraulic resistance of the
load circuit 6 itself can be parked. Le., it will only take into
account the hydraulic resistance of the load circuit in the
comparison with the permissible limits, the limits are limits
for the hydraulic resistance of the load circuit.
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[0045] The essential components of the heating system
shown in FIG. 1 are preferably integrated into a manifold
device in the form of a heating manifold, as is shown in FIGS.
2 and 3. Thereby, all essential components lying within the
dashed line in FIG. 1 are integrated into the manifold device
in the form of a construction unit. Thus, the heating manifold
40 which is shown in FIGS. 2 and 3 as a central component
comprises the circulation pump assembly 8. This comprises a
pump housing 42, in which a rotatable impeller is arranged.
The impeller is driven by an electric drive motor which is
arranged in a motor housing or stator housing 44. A terminal
box or electronics housing 46, in which the control device 10
is accommodated, is arranged on the axial end of the stator
housing 44 which is away from the pump housing 42. The
pump housing 42 compromises the inlet 2 as well as the outlet
4 in the form of connections of external pipe conduits. More-
over, the mixing valve 18 is arranged in the pump housing,
and the mixing conduit 12 with the mixing point 16 is formed
in the pump housing. The pump housing 42 is connected at
one side to the actual manifold 48. The manifold 48 comprises
modules 50 for the individual load circuits, in this case six
load circuits 6. The regulating valves 24 as well as connec-
tions which form the entries 30 for the load circuits 6 are
arranged in the modules 50. Moreover, each module 50 com-
prises a connection which forms the exit 22 for the respective
load circuit 6. Pipe conduits which form the load circuits 6,
for example pipe conduits of a floor heating are be connected
to the connections forming the entries 30 and the exits 22. A
feed conduit and a return conduit which are connected to the
pump housing 42 are arranged in the manifold 48, wherein the
return conduit is connected to the return 14 in the pump
housing and the feed conduit is connected to the exit side of
the circulation pump 8. The temperature sensors 26 and 28 are
also integrated into the manifold 48 or the pump housing 42.
Thus, preferably, only the room thermostats 34 with their
radio interfaces 36 form external components of the regula-
tion technology, which however can be easily connected by
way of the radio connection to the communication interface
32 of the control device 10 which is arranged in the electron-
ics housing 46. All other necessary electric and/or electronic
components for the control and/or regulation are integrated
into the heating manifold 40 as a premanufactured construc-
tion unit.

[0046] While specific embodiments of the invention have
been shown and described in detail to illustrate the applica-
tion of the principles of the invention, it will be understood
that the invention may be embodied otherwise without
departing from such principles.

1. A diagnosis method for the diagnosis of the correct
function of a heating and/or cooling system with at least one
load circuit, through which a fluid flows as a heat transfer
medium, the method comprising the steps of:

changing, for the diagnosis, an opening degree of the load
circuit for changing the flow,

subsequently detecting a differential pressure (H,,,,) across
the load circuit or a volume flow of a fluid flowing
through the load circuit or both a differential pressure
across the load circuit and a volume flow of a fluid
flowing through the load circuit to provide detected val-
ues, and

comparing the detected values or comparing a value
derived from the detected values to at least one pre-
defined system limit value.
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2. A diagnosis method according to claim 1, wherein that
the opening degree of the load circuit is changed in a manner
such that the opening degree is increased for increasing the
flow.

3. A diagnosis method according to claim 1, wherein open-
ing degree of the load circuit is changed in a manner such that
the opening degree of the load circuit is reduced for reducing
the flow.

4. A diagnosis method according to claim 1, wherein:

several load circuits are present and the opening degree in
each case of one of the load circuits is changed in a
successive manner for diagnosis;

simultaneously the opening degree of further remaining
load circuits remains unchanged and subsequently the
differential pressure or the volume flow or both the dif-
ferential pressure and the volume flow of the fluid flow-
ing through the load circuit with an increased opening
degree are detected and the detected values or a value
derived from the detected values are compared to at least
one predefined system limit value.

5. A diagnosis method according to claim 1, wherein the
differential pressure or the volume flow or both the differen-
tial pressure and the volume flow are detected by a circulation
pump assembly, which delivers the fluid through the load
circuit.

6. A diagnosis method according to claim 1, wherein a
hydraulic resistance for the opened load circuit is determined
as a derived value from the detected differential pressure or
the volume flow or both the differential pressure and the
volume flow.

7. A diagnosis method according to claim 6, wherein the
hydraulic resistance is compared to at least one predefined
system limit value for the hydraulic resistance.

8. A diagnosis method according to claim 7, wherein the
hydraulic resistance is compared to a minimal or a maximal or
both a minimal and a maximal system limit value.

9. A diagnosis method according to claim 1, wherein that
an error message is produced on exceeding a maximal system
limit value or falling short of a minimal system limit value or
both exceeding a maximal system limit value and falling short
of'a minimal system limit value.

10. A manifold device for a heating and/or cooling system
with at least one load circuit, wherein the manifold device
comprises:

at least one circulation pump assembly for delivering a
fluid through at least one load circuit;

a regulating element for setting the volume flow through
the load circuit;

a detecting device configured to detect a volume flow
through the at least one load circuit or a differential
pressure across the load circuit or both the volume flow
and the differential pressure;

a control device which is connected to the regulating ele-
ment for actuation thereof and is connected to the detect-
ing device wherein the control device is configured to:

change, for the diagnosis, an opening degree of the load
circuit for changing the flow;

subsequently detect, with the detecting device, a differen-
tial pressure across the load circuit or a volume flow of a
fluid flowing through the load circuit or both the differ-
ential pressure across the load circuit and a volume flow
of a fluid flowing through the load circuit to provide
detected values; and
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compare the detected values or compare a value derived
from the detected values to at least one predefined sys-
tem limit value.

11. A manifold device according to claim 10, wherein
several regulating elements which are provided in each case
for setting a volume flow in one of several load circuits,
wherein the control device is configured to activate the several
regulating elements and is signal-connected to the regulating
elements for activation thereof.

12. A manifold device according to claim 11, wherein the
circulation pump assembly is situated in a common feed
conduit to all load circuits.

13. A manifold device according to claim 10, wherein the
circulation pump assembly functions as a detecting device
and is configured to determine a differential pressure across
the circulation pump assembly or a volume flow through the
circulation pump assembly or both a differential pressure and
a volume flow, and is signal-connected to the control device
for transferring determined values.

14. A manifold device according to claim 11, wherein the
circulation pump assembly functions as a detecting device
and is configured to determine a differential pressure across
the circulation pump assembly or a volume flow through the
circulation pump assembly or both a differential pressure and
a volume flow, and is signal-connected to the control device
for transferring determined values.

#* #* #* #* #*
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