
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
24

2 
52

4
A

1
*EP004242524A1*

(11) EP 4 242 524 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
13.09.2023 Bulletin 2023/37

(21) Application number: 22160652.8

(22) Date of filing: 08.03.2022

(51) International Patent Classification (IPC):
F24D 3/10 (2006.01) F16K 31/00 (2006.01)

G05D 7/06 (2006.01) F16K 37/00 (2006.01)

G01F 1/05 (2006.01)

(52) Cooperative Patent Classification (CPC): 
F24D 3/1066; G01F 1/05; F24D 2220/0271 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(71) Applicant: Danfoss A/S
6430 Nordborg (DK)

(72) Inventor: Clausen, Anders Østergaard
6430 Nordborg (DK)

(74) Representative: Keil & Schaafhausen 
Patentanwälte PartGmbB
Friedrichstraße 2-6
60323 Frankfurt am Main (DE)

Remarks: 
Amended claims in accordance with Rule 137(2) 
EPC.

(54) HEATING/COOLING SYSTEM MANIFOLD WITH MOUNTED PRESETTING MEANS

(57) A heating/cooling system manifold (1) is de-
scribed, the manifold (1) comprising a sleeve (2) having
two openings (3, 4) in a wall and fixing means (5) having
a connection geometry (6, 29, 30)

Mounting of a manifold for a heating/cooling system
should be facilitated.

To this end, presetting means (116) of the system
are mounted to the sleeve (2) by means of the fixing
means (5), the fixing means comprising at least two parts
(7, 8) which are connected, wherein a functional part (17)
of the presetting means (116) is mounted movably to the
fixing means (5).
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Description

[0001] The present invention relates to a heating/cool-
ing system manifold comprising a sleeve having two
openings in a wall and fixing means having a connection
geometry.
[0002] Such a manifold is known, for example, from
EP 1 426 695 A1. In this reference, the fixing means
comprise two parts in form of tubular metal elements
which are inserted into opposing openings in the sleeve
and are connected to each other by means of a threaded
connection, wherein one tubular element comprises a
male thread and the other tubular element comprises a
female thread. When the parts of the fixing means are
connected, they have to be rotated against each other
which can be detrimental for O-rings which are used to
form a sealing between the parts of the fixing means and
the sleeve.
[0003] The object underlying the invention is to facili-
tate mounting of a manifold for a heating/cooling system.
[0004] This object is solved with a heating/cooling sys-
tem manifold as described at the outset in that presetting
means of the system are mounted to the sleeve by means
of the fixing means, the fixing means comprising at least
two parts which are connected, wherein a functional part
of the presetting means is mounted movably to the fixing
means.
[0005] The functional part is part of the presetting
means and is used to control a flow of fluid from the sleeve
to a heating or cooling circuit connected to the sleeve or
from the heating or cooling system to the sleeve. This is
in particular useful when the manifold is used in a floor
heating system, in particular as a forward manifold or a
return manifold.
[0006] In an embodiment of the invention the functional
part is moveable transverse to a longitudinal extension
of the sleeve. The functional part can then be positioned
in different positions along the diameter of the sleeve to
adjust certain characteristics in the flow through the man-
ifold or from the manifold to other parts of the cooling or
heating system, in particular the maximum flow through
the presetting means.
[0007] In an embodiment of the invention the functional
part is a first functional part and interacts with a control
opening in a second functional part. The control opening
allows entry of a fluid from the sleeve into the channel
formed by the two parts of the fixing means. When the
first functional part can be moved, it can open or close
the control opening more or less to control the flow of
fluid through the opening. Thus, the first functional part
in cooperation with the second functional part form the
pre-setting means.
[0008] In an embodiment of the invention the first func-
tional part is held unrotatably in the fixing means and the
second functional part is rotatably mounted to the fixing
means, wherein the first functional part and the second
functional part are connected by means of a threaded
connection. This threaded connection is only a connec-

tion between the functional parts, however, not between
the fixing means. When the second functional part is ro-
tated, this rotating movement is translated in a translatory
movement of the first part. The first part can then be shift-
ed over the opening to change the flow resistance
through the opening.
[0009] In an embodiment of the invention the second
functional part comprises a tube-like section extending
through the first functional part. Thus, the first functional
part is guided over a considerable length on the outside
of the second functional part. In addition, the first func-
tional part can be surrounded by the protrusion of a part
of the fixing means, so that the first functional part is
guided in a gap between two parts which gives a rather
high stability, so that the position of the first functional
part with respect to the second functional part can be
adjusted with a high precision.
[0010] In an embodiment of the invention the fixing
means comprise at least one rib or groove parallel to the
moving direction of the first functional part, the rib or
groove cooperating with a corresponding groove or rib
of the first functional part. The cooperation between rib
and groove is a simple way to allow a translational move-
ment of the first functional part and to prevent a rotational
movement of the first functional part at the same time.
[0011] In an embodiment of the invention the fixing
means comprise a sealing ring and the first functional
part has a first end position which is in contact with a
sealing ring and closes the control opening and a second
end position in which the control opening is open to a
maximum. When the first functional part is in contact with
the sealing ring, there is no flow of fluid from the sleeve
through the fixing means. Thus, the pre-setting means
is closed in this position of the first functional part. When
the first functional part is in the second end position, there
is basically no additional throttling caused by the control
opening.
[0012] In an embodiment of the invention the threaded
connection has a pitch translating a rotation of the second
functional part over less than 360° to a stroke between
the two end positions. Thus, it is possible to use an ad-
justment knob that is turned back and forth between a
single stop which limits the rotation of the adjustment
knob in two directions of rotation.
[0013] In an embodiment of the invention the threaded
connection is a high pitch thread. The high pitch thread
can be a multi turn thread or a thread having a pitch which
could give a stroke of, for example, 6 mm for one turn of
360°. A multi turn thread comprises a plurality of inter-
twined threads thus allowing a rather large stroke per
revolution.
[0014] In an embodiment of the invention the high pitch
thread comprises at least two intertwined threads, pref-
erably four or six intertwined threads. The larger the
number of intertwined threads, the larger the stroke per
revolution.
[0015] In an embodiment of the invention the manifold
is a forward manifold. In a floor heating system a valve
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for controlling the flow of heat carrying fluid is usually
mounted in a return manifold. When the presetting means
is arranged in the forward manifold, this valve can remain
unchanged in the return manifold.
[0016] In an embodiment of the invention the two parts
of the fixing means are connected by means of screws
outside the sleeve or by a welding seam outside the
sleeve. In this way it is possible to just insert one part of
the fixing means into the opening in the sleeve, i.e. to
mount the part of the fixing means to one side of the
sleeve. Another part of the fixing means can then be
mounted from another side of the sleeve so that the
sleeve is finally held or even clamped between the parts
of the fixing means. A connection between the parts of
the fixing means is realized by means of screws which
can, for example, be parallel to a tangent to the circum-
ference of the sleeve, or by a welding seam. The screws
are easily accessible. Mounting is thus simplified. The
sleeve can be made of a metal material and the fixing
means can be made of a plastic material.
[0017] In an embodiment of the invention the at least
two parts form a closed assembly around the sleeve. In
other words, the fixing means form a closed ring around
the sleeve, which gives a high stability of the fixing means
and the connection to the sleeve.
[0018] In an embodiment of the invention two parts of
the fixing means are mounted on opposite sides of a cir-
cumference of the sleeve. Thus, the sleeve can be loaded
in one direction, preferably in the direction in which a
centre axis of the opening is directed. Thus, the parts of
the fixing means can be pressed with sufficient force
against the sleeve to ensure a sufficient tightness. How-
ever, in most cases in addition a sealing means will be
provided.
[0019] In an embodiment of the invention each of the
two parts of the fixing means comprises a protrusion ex-
tending into the interior of the sleeve. This protrusion can
then accommodate at least a functional part of the pre-
setting means, so that this functional part is guided in a
certain area of movement within the sleeve.
[0020] In an embodiment of the invention the sleeve
comprises a circumferential wall having two openings op-
posite to each other, wherein the protrusion is a first pro-
trusion of a first part of the fixing means and a second
part of the fixing means comprises a second protrusion
extending into the interior of the sleeve. Since the open-
ings in the sleeve are arranged opposite to each other,
the protrusions are directed towards each other and form
a tube-like section accommodating a channel or parts of
a channel, so that the functional part or functional parts
can be accommodated in the channel. This channel can
be used to guide a fluid out of the sleeve in a controlled
manner.
[0021] In an embodiment of the invention the first pro-
trusion contacts the second protrusion. In other words,
the channel is provided with a throughgoing wall, wherein
the wall can have an opening allowing a controlled entry
of a fluid from the interior of the sleeve into the channel.

[0022] In an embodiment of the invention the fixing
means are provided with a connection piece. The con-
nection piece allows the connection between the mani-
fold and a forward line or a return line of the heating or
cooling system.
[0023] An embodiment of the invention will now be de-
scribed with reference to the drawing, wherein:

Fig. 1 shows a part of a heating/cooling system
manifold

Fig. 2 shows a sectional view through the man-
ifold and fixing means mounted to the
manifold,

Fig. 3 shows the manifold of Fig. 1 with different
functional parts in an exploded view,

Fig. 4 shows a sectional view of a pre-setting
arrangement,

Fig. 5 shows the pre-setting arrangement in a
sectional perspective view,

Fig. 6 shows part of the fixing means,
Fig. 7 shows the manifold with pre-setting

means from the outside,
Fig. 8 to 10 show the pre-setting means in different

pre-setting positions,
Fig. 11 shows a functional part, and
Fig. 12 shows an opening in the functional part.

[0024] Fig. 1 shows a part of a heating/cooling system
manifold 1 comprising a sleeve 2 having openings 3, 4
on opposite sides of a circumferential wall of the sleeve
2. Fixing means 5 are mounted to the sleeve 2. The fixing
means 5 comprise a connection geometry 6 for mounting
at least a functional part of the system to the sleeve 2.
The fixing means 5 are arranged around the opening 3, 4.
[0025] The fixing means 5 are formed in the present
example by two parts 7, 8 which are mounted to the
sleeve 2 from opposite directions, i.e. basically along a
diameter of the sleeve 2. The two parts 7, 8 form a closed
assembly around the sleeve 2, i.e. in the region of the
openings 3, 4 the sleeve 2 is completely encapsulated
by the fixing means 5.
[0026] The two parts 7, 8 of the fixing means 5 are
connected by means of screws 9, 10 which are arranged
outside the sleeve and are basically directed in parallel
to a tangent to the sleeve 2. Alternatively, the two parts
7, 8 of the fixing means 5 can be connected by a welding
seam outside the sleeve 2 (not shown).
[0027] The sleeve 2 can be made from a metal mate-
rial, wherein the two parts 7, 8 of the fixing means 5 can
be made, for example, from a plastic material.
[0028] The first part 7 comprises a first protrusion 11
which is inserted into the opening 3 of the sleeve 2. The
second part 8 comprises a second protrusion 12 which
is inserted through the second opening 4 into the interior
of the sleeve 2. Both protrusions 11, 12 overlap each
other and form a channel 13 (or tube) which is closed
with the exception of an opening 14 which is shown in
Fig. 4 to 6 an 8 to 10 only. This opening 14 is not visible
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in the sectional view of Fig. 2.
[0029] Fig. 3 shows that a number of different function-
al parts can be mounted to the fixing means 5. The func-
tional part can be a plug 114, a simple pre-setting means
115, a more advanced pre-setting means 116 or a pre-
setting means 117 having a flow meter 118. Furthermore,
the functional part can be a venting connection 119. All
functional parts can be connected to the sleeve 2 by
means of the same fixing means 5.
[0030] Fig. 4 to 10 show the manifold 1 in connection
with the pre-setting means 116. The same elements are
referred to with the same reference numerals as in Fig.
1 to 3.
[0031] Fig. 6 shows part of the fixing means, in partic-
ular the first protrusion 11 having the opening 14 and the
second protrusion 12. It can be seen that the second
protrusion 12 comprises a number of ribs 15, 16 extend-
ing parallel to the lengthwise extension of the second
protrusion 12 and the function of which will be explained
in connection with some of the other Figures.
[0032] A first functional part 17 is arranged in the fixing
means 5, in particular in the second part 8 of the fixing
means and specifically within the second protrusion 12.
The first functional part 17 has on its outside grooves
(not visible in Fig. 4) corresponding to the ribs 15, 16
shown in Fig. 6. The cooperation between the grooves
and the ribs 15, 16 have the consequence that the first
functional part 17 can be moved in a translational manner
within the second protrusion 12, while a rotational move-
ment of the first functional part 17 is prevented. An O-
ring 18 is arranged between the first functional part 17
and the second protrusion 12 to prevent any leakage flow
between the first functional part 17 and the second pro-
trusion 12.
[0033] A second functional part 19 is mounted rotatably
to the first part 7 of the fixing means 5. The second func-
tional part 19 comprises a control opening 20. Further-
more, the second functional part 19 comprises a male
thread 21 which is in engagement with a female thread
22 of the first functional part 17. A channel is provided
inside a tube-like section 24 of the second functional part.
[0034] When the second functional part 19 is rotated
and the first functional part 17 is held unrotatably in the
second part 8 of the fixing means 5, the rotational move-
ment of the second functional part 19 is translated in a
translatory movement of the first functional part 17. In
other words, the first functional part 17 is moved along
the second functional part 19, so that it can close or open
the control opening 20 more or less.
[0035] Furthermore, the second functional part 19
comprises a sealing ring 23 and the first functional part
17 has a first end position which is in contact with the
sealing ring 23. This position is shown in Fig. 10. The
contact between the first functional part 17 and the seal-
ing ring 23 forms a fluid-tight seal, so that no fluid from
the interior of the sleeve 2 can propagate to a channel
24 which is formed in the interior of the second functional
part 19. In this position of the first functional part 17 the

pre-setting means 116 is completely closed.
[0036] Fig. 8 shows a position of the first functional part
17, in which the control opening 20 is open to a maximum.
This position is a second end position. Fig. 9 shows an
intermediate position of the first functional part 17, in
which the control opening 20 is partly open, so that a
reduced flow of fluid can flow from the interior of the
sleeve 2 through the channel 24 in the interior of the
second functional part 19.
[0037] As can be seen, in particular in Fig. 4, the first
functional part 17 is held between the second protrusion
12 and the second functional part 19, so that the position
of the first functional part 17 can be adjusted with a high
precision.
[0038] The pre-setting means 116 comprise an adjust-
ing knob 25 which is connected to the second functional
part 19and which can be rotated by a bit less than 360°.
To this end, the first part 7 of the fixing means 5 comprise
a stop 26 and the adjustment knob 25 comprises another
stop 27. The stop 26 of the fixing means 5 can be rotated
between two end positions defined by the two end posi-
tions of stop 27. When the adjustment knob 25 is rotated
between these two end positions, the first functional part
17 is translated between the two end positions (Fig. 8
and Fig. 10) by way or the threaded connection, so that
pre-setting of a heating/cooling system is made very sim-
ple.
[0039] The fixing means 5 can be provided with a con-
nection piece 28 which simplifies the connection to a for-
ward or return line of the heating/cooling system.
[0040] All functional parts 114-119 and the connection
piece can be held in the fixing means 5 by means of a
snap ring 29, 30 or another spring-like element.
[0041] As shown in Fig. 4 only, part 7 of the fixing
means 5 is provided with an O-ring 31 surrounding one
opening in the manifold 2 and part 8 of the fixing means
5 is provided with an O-ring 32 surrounding the opposite
opening in the manifold 2. The O-rings 31, 32 have two
functions: they produce a tight seal and they can equalize
small tolerances when the two parts 7, 8 of the fixing
means 5 are mounted to the manifold 2.
[0042] The threaded connection is a so called multi
turn thread, i.e., the male thread 21 and the female thread
22 each have two or more intertwined threads running
parallel to one another. Intertwining threads allow the
lead distance of a thread to be increased. A double turn
thread will have a lead distance double that of a single
start thread of the same pitch, a triple turn thread will
have a lead distance three times longer than a single turn
thread of the same pitch, and so on. In the present man-
ifold the multi turn thread comprises 6 times multi turn
thread which is in particular of advantage in connection
with the presetting means 116.
[0043] It is, for example, possible to have a stroke of
the first functional part 17 of nearly 1 cm for a 360° turn
of the adjustment knob 25. It is thus possible to have a
scale on the adjustment knob 25 or on the housing which
indicates an opening degree of the presetting means and
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makes it easier to adjust the presetting to the right value.
[0044] Furthermore, it is possible to use a part of the
rotation of the adjustment knob 25 for a coarse adjust-
ment and another part of the rotation of the adjustment
knob 25 for a fine adjustment. To this end, the opening
20 has a width in circumferential direction which varies
over the stroke of the first functional part 17. An example
for the shape of the opening 20 is shown in Fig. 11 and
Fig. 12.
[0045] Fig. 11 shows the second functional part 19 hav-
ing the opening 20. The opening 20 is shown in Fig. 12
in a larger scale.
[0046] The opening 20 comprises a coarse adjustment
section 33 having a large width in circumferential direc-
tion, a transitional section 34 in which the width in cir-
cumferential direction decreases, and a fine adjustment
section 35 having the smallest width in circumferential
direction. This means that for the same differential stroke
of the first functional part 17 in relation to the second
functional part 19 the variation of the size of the opening
20 depends on the position of the first functional part 17
in relation to the second functional part 19. When the
upper end the first functional part 17 (related to the view
shown in Fig. 8 to 11) is moved in the coarse adjustment
section 33 the change in the size of opening 20 for each
mm of stroke of the first functional part 17 is much larger
than when the upper end of the first functional part 17 is
move in the fine adjustment section 35. Since correlation
between the rotation of the adjustment knob 25 and the
translational movement of the first functional part 17 is
linear, a very fine adjustment is possible for small flow
volumes.
[0047] Fig. 11 also shows the male thread 21 having
the six intertwining threads 36 mentioned above.

Claims

1. Heating/cooling system manifold (1) comprising a
sleeve (2) having two openings (3, 4) in a wall and
fixing means (5) having a connection geometry (6,
29, 30), characterized in that presetting means
(116) of the system are mounted to the sleeve (2)
by means of the fixing means (5), the fixing means
comprising at least two parts (7, 8) which are con-
nected, wherein a functional part (17) of the preset-
ting means (116) is mounted movably to the fixing
means (5).

2. Manifold according to claim 1, characterized in that
the functional part (17) is movable transverse to a
longitudinal extension of the sleeve (2).

3. Manifold according to claim 1 or 2, characterized in
that the functional part is a first functional part (17)
and interacts with a control opening (20) in a second
functional part (19).

4. Manifold according to any of claims 1 to 3, charac-
terized in that the first functional (17) part is held
unrotatably in the fixing means (5) and the second
functional part (19) is rotatably mounted to the fixing
means (5), wherein the first functional part (17) and
the second functional part (19) are connected by
means of a threaded connection (21, 22).

5. Manifold according to claim 4, characterized in that
the second functional part (19) comprises a tube-like
section (24) extending through the first functional
part (17).

6. Manifold according to claim 4 or 5, characterized in
that the fixing means (5) comprise at least one rib
(15, 16) or groove parallel to a moving direction of
the first functional part (17), the rib or groove coop-
erating with a corresponding groove or rib of the first
functional part (17).

7. Manifold according to any of claims 3 to 6, charac-
terized in that the fixing means (5) comprises a seal-
ing ring (23) and the first functional part (17) has a
first end position in which is in contact with the sealing
ring (23) and closes the control opening (20) and a
second end position in which the control opening (20)
is open to a maximum.

8. Manifold according to claim 7, characterized in that
the threaded connection (21, 22) has a pitch trans-
lating a rotation of the second functional part (19)
over less than 360° to a stroke of the first functional
part (17) between the two end positions.

9. Manifold according to claim 8, characterized in that
the threaded connection (21, 22) is a high pitch
thread.

10. Manifold according to claim 9, characterized in that
the high pitch thread comprises at least two inter-
twined threads.

11. Manifold according to any of claims 1 to 10, charac-
terized in that the manifold (2) is a forward manifold.

12. Manifold according to any of claims 1 to 11, charac-
terized in that the at least two parts (7, 8) form a
closed assembly around the sleeve (2).

13. Manifold according to any of claims 1 to 12, charac-
terized in that two parts (7, 8) of the fixing means
(5) are mounted on opposite sides of a circumfer-
ence of the sleeve (2).

14. Manifold according to any of claims 1 to 13, charac-
terized in that the two parts (7, 8) of the fixing means
(5) each comprises a protrusion (11, 12) extending
into the interior of the sleeve (2).
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15. Manifold according to claim 14, characterized in
that the protrusion (11) of the first part (7) contacts
the protrusion (12) of the second part (8).

Amended claims in accordance with Rule 137(2)
EPC.

1. Heating/cooling system manifold (1) comprising a
sleeve (2) having two openings (3, 4) in a wall and
fixing means (5) having a connection geometry (6,
29, 30), characterized in that presetting means
(116) of the system are mounted to the sleeve (2)
by means of the fixing means (5), the fixing means
comprising at least two parts (7, 8) which form a
closed assembly around the sleeve (2), are mounted
on opposite sides of a circumference of the sleeve
(2), and are connected, wherein a functional part (17)
of the presetting means (116) is mounted movably
to the fixing means (5).

2. Manifold according to claim 1, characterized in that
the functional part (17) is movable transverse to a
longitudinal extension of the sleeve (2).

3. Manifold according to claim 1 or 2, characterized in
that the functional part is a first functional part (17)
and interacts with a control opening (20) in a second
functional part (19).

4. Manifold according to any of claims 1 to 3, charac-
terized in that the first functional (17) part is held
unrotatably in the fixing means (5) and the second
functional part (19) is rotatably mounted to the fixing
means (5), wherein the first functional part (17) and
the second functional part (19) are connected by
means of a threaded connection (21, 22).

5. Manifold according to claim 4, characterized in that
the second functional part (19) comprises a tube-like
section (24) extending through the first functional
part (17).

6. Manifold according to claim 4 or 5, characterized in
that the fixing means (5) comprise at least one rib
(15, 16) or groove parallel to a moving direction of
the first functional part (17), the rib or groove coop-
erating with a corresponding groove or rib of the first
functional part (17).

7. Manifold according to any of claims 3 to 6, charac-
terized in that the fixing means (5) comprises a seal-
ing ring (23) and the first functional part (17) has a
first end position in which is in contact with the sealing
ring (23) and closes the control opening (20) and a
second end position in which the control opening (20)
is open to a maximum.

8. Manifold according to claim 7, characterized in that
the threaded connection (21, 22) has a pitch trans-
lating a rotation of the second functional part (19)
over less than 360° to a stroke of the first functional
part (17) between the two end positions.

9. Manifold according to claim 8, characterized in that
the threaded connection (21, 22) is a high pitch
thread.

10. Manifold according to claim 9, characterized in that
the high pitch thread comprises at least two inter-
twined threads.

11. Manifold according to any of claims 1 to 10, charac-
terized in that the manifold (2) is a forward manifold.

12. Manifold according to any of claims 1 to 11, charac-
terized in that the two parts (7, 8) of the fixing means
(5) each comprises a protrusion (11, 12) extending
into the interior of the sleeve (2).

13. Manifold according to claim 12, characterized in
that the protrusion (11) of the first part (7) contacts
the protrusion (12) of the second part (8).
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