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(54) A PULSATION DAMPER DEVICE AND A METHOD FOR PULSATION DAMPING OF A 
PULSATION DAMPER DEVICE

(57) The invention relates to a pulsation damper de-
vice (1). The device (1) comprises a main inlet (2) for
receiving a fluid flow, and a main outlet (3) for outputting
the fluid low. The device (1) further comprises a first flow
channel (4), and a second flow (5) channel arranged in
parallel with the first flow channel (4). The first flow chan-
nel (4) and the second flow channel (5) extend between

the main inlet (2) and the main outlet (3). A first valve (6)
is arranged in the first flow channel (4), and a second
valve (7) is arranged in the second flow channel (5). The
pulsation damper device (1) has a production mode in
which both the first valve (6) and the second valve (7)
are open, and a cleaning mode in which one of the first
valve (6) and the second valve (7) are closed.
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Description

Technical field

[0001] The present invention relates to a pulsation
damper device and a method for pulsation damping of a
pulsation damper device.

Background of the invention

[0002] Today it is well known to use homogenizers
within the food processing industry. For instance, within
the dairy industry, homogenizers are used for dividing fat
globules into minor parts in order to obtain a stable fat
emulsion against gravity separation. In other words, by
homogenizing milk one can avoid that a cream layer is
formed on top of the milk product. Other reasons for ho-
mogenizing food products are to achieve a more appe-
tizing colour, reduced sensitivity of fat oxidation, more
full bodied flavor, improved mouthfeel and better stability
of cultured milk products.
[0003] Generally, a homogenizer can be divided in two
main parts, a high pressure pump forming a high pressure
and a homogenizing device providing a gap through
which the product is forced. Most often the high pressure
pump is a piston pump with three to five pistons. These
high pressure piston pumps will generate pressure peaks
in the pipe systems of the homogenizers.
[0004] Large food processing machines are often con-
tinuously run for long time periods in order to optimize
the use of the machines. However, they regularly have
to be cleaned to meet food safety standards and to avoid
any unwanted bacteria growth in the parts of the process-
ing machine that are in contact with the food product that
is processed. For that purpose, the production is regularly
stopped so that all of the parts in the machine may be
cleaned. In many machines the cleaning of machine parts
is made on site, without the need to dissemble the ma-
chine. This is called Cleaning In Place, or CIP.
[0005] It is well known that the pressure peaks created
in a pipe system due to flow variations increase with in-
creasing velocity (velocity changes) in homogenizers. An
increased cross sectional area of the pipes will reduce
the pressure peaks. However, if the cross sectional area
is increased, then during CIP the velocity will be too low
for a good cleaning result.
[0006] There is thus a need for improving the state of
the art and to reduce the pressure peaks in the pipe sys-
tem while maintaining the possibility to use CIP.

Summary of the invention

[0007] It is an object of the present invention to miti-
gate, alleviate or eliminate one or more of the above-
identified deficiencies in the art and disadvantages singly
or in any combination and solve at least the above men-
tioned problem.
[0008] According to a first aspect, these and other ob-

jects are achieved in full, or at least in part, by a pulsation
damper device. The device comprises a main inlet for
receiving a fluid flow, and a main outlet for outputting the
fluid low. The device further comprises a first flow chan-
nel, and a second flow channel arranged in parallel with
the first flow channel. The first flow channel and the sec-
ond flow channel extend between the inlet and the outlet.
A first valve is arranged in or in connection with the first
flow channel, and a second valve is arranged in or in
connection with the second flow channel. The pulsation
damper device has a production mode in which both the
first valve and the second valve are open, and a cleaning
mode in which one of the first valve and the second valve
are closed.
[0009] In the production mode, both of the flow chan-
nels of the pulsation damper device are open and thus
the overall cross-sectional fluid area through the device
is at its maximum in order to neutralize any potential pres-
sure peaks created due to flow variations. When the flow
channels are to be cleaned, the pulsation damper device
is put into the cleaning mode. Here, one of the first and
the second valves are closed at the time so that the fluid
flow is forced through one flow channel at the time, there-
by decreasing the overall cross-sectional fluid area
through the device. As a consequence, the fluid velocity
through the device is increased so that a good cleaning
result of the flow channels is possible.
[0010] The pulsation damper device is specifically ad-
vantageous in that the solution is rather inexpensive and
safe when compared with traditional air cushion damp-
ers.
[0011] According to a second aspect of the invention,
the objects are achieved in full, or at least in part, by a
pulsation damper device. The pulsation damper device
comprises a main inlet for receiving a fluid flow, and a
main outlet for outputting the fluid flow. The pulsation
damper device further comprises an inlet channel con-
nected to the main inlet, an outlet channel connected to
the main outlet, and a first flow channel, a second flow
channel, and a third flow channel. The flow channels are
arranged in parallel and each flow channel has an inlet
connection at the inlet channel and an outlet connected
at the outlet channel. A first valve arranged in the inlet
channel between the inlet of the first flow channel and
inlet of the second flow channel, and a second valve is
arranged in the outlet channel between the outlet of the
second flow channel and outlet of the third flow channel.
The main inlet is connected to the inlet channel adjacent
to the inlet of the first flow channel, and the main outlet
is connected to the outlet channel adjacent of the third
flow channel. The pulsation damper device has a pro-
duction mode in which both the first valve and the second
valve are open, and a cleaning mode in which both the
first valve and the second valve are closed.
[0012] In the production mode, all of the flow channels
of the pulsation damper device are open and thus the
overall cross-sectional fluid area through the device is at
its maximum in order to neutralize any potential pressure
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peaks created due to flow variations. When the flow chan-
nels are to be cleaned, the pulsation damper device is
put into the cleaning mode. Here, both the first valve and
the second valve are closed so that the fluid flow is forced
through one flow channel at the time, thereby decreasing
the overall cross-sectional fluid area through the device.
As a consequence, the fluid velocity through the device
is increased so that a good cleaning result of the flow
channels is possible.
[0013] In one preferred embodiment, each one of the
flow channels has substantially the same cross-sectional
area.
[0014] In another preferred embodiment, the pulsation
damper device further comprises a fourth flow channel,
and a fifth flow channel, wherein all of the flow channels
are arranged in parallel and each flow channel has an
inlet connection at said inlet channel and an outlet con-
nected at the outlet channel. A third valve is arranged in
the inlet channel between the inlet of the third flow chan-
nel and inlet of the fourth flow channel, and a fourth valve
is arranged in the outlet channel between the outlet of
the fourth flow channel and outlet of the fifth flow channel.
The main inlet is connected to the inlet channel adjacent
to the inlet of the first flow channel, and the main outlet
is connected to the outlet channel adjacent of the fifth
flow channel. Naturally, this design may be repeated as
many times as needed until the pulsation damper device
has the suitable size for the pipe system to which it is to
be mounted.
[0015] According to a third aspect of the invention, the
objects are achieved in full, or at least in part, by a pul-
sation damper device. The pulsation damper device com-
prises a main inlet for receiving a fluid flow, a main outlet
for outputting the fluid flow, an inlet channel connected
to the main inlet, and an outlet channel connected to the
main outlet. The pulsation damper device further com-
prises a number of N flow channels, wherein N is larger
than 1, arranged in parallel and each flow channel having
an inlet connection at the inlet channel and an outlet con-
nected at the outlet channel. Each flow channel except
the Nth flow channel comprises a valve. The main inlet
is connected to the inlet channel adjacent to the inlet of
the first flow channel and the main outlet is connected to
the outlet channel adjacent to the outlet of the first flow
channel. The pulsation damper device has a production
mode in which valves are opened, and a cleaning mode
in which all valves are closed.
[0016] Effects and features of this third aspect of the
present invention are largely analogous to those de-
scribed above in connection with the first aspect of the
inventive concept. Embodiments mentioned in relation
to the first and second aspect of the present invention
are largely compatible with the third aspect of the inven-
tion.
[0017] According to a fourth aspect of the invention,
the objects are achieved in full, or at least in part, by a
method for pulsation damping of a pulsation damper de-
vice. The pulsation damper device comprises a main inlet

for receiving a fluid flow, a main outlet for outputting the
fluid flow, an inlet channel connected to the main inlet,
and an outlet channel connected to the main outlet. The
pulsation damping device further comprises a first flow
channel, a second flow channel, and a third flow channel,
the flow channels being arranged in parallel and each
flow channel having an inlet connection at the inlet chan-
nel and an outlet connected at the outlet channel. A first
valve is arranged in the inlet channel between the inlet
of the first flow channel and inlet of the second flow chan-
nel, and a second valve is arranged in the outlet channel
between the outlet of the second flow channel and outlet
of the third flow channel. The main inlet is connected to
the inlet channel adjacent to the inlet of the first flow chan-
nel, and the main outlet is connected to the outlet channel
adjacent of the third flow channel. The method comprises
the steps of, in a production mode, opening the first valve
and the second valve, and in a cleaning mode, closing
the first valve and the second valve.
[0018] According to a fourth aspect of the invention,
the objects are achieved in full, or at least in part, by a
method for pulsation damping of a pulsation damper de-
vice. The pulsation damper device comprises a main inlet
for receiving a fluid flow, a main outlet for outputting the
fluid flow, an inlet channel connected to the main inlet,
and an outlet channel connected to the main outlet. The
pulsation damper device further comprises a number of
N flow channels, wherein N is larger than 1, arranged in
parallel and each flow channel having an inlet connection
at the inlet channel and an outlet connected at the outlet
channel. Each flow channel except the Nth flow channel
comprises a valve, and the main inlet and the main outlet
is connected to the inlet channel adjacent to the inlet of
the first flow channel. The method comprises the steps
of, in a production mode, opening all of the valves, and
in a cleaning mode, closing all of the valves.
[0019] Effects and features of the fourth and fifth as-
pect of the present invention are largely analogous to
those described above in connection with the first, sec-
ond and third aspects of the inventive concept. Embod-
iments mentioned in relation to the first, second and third
aspect of the present invention are largely compatible
with the fourth and fifth aspect of the invention.
[0020] Generally, all terms used in the claims are to be
interpreted according to their ordinary meaning in the
technical field, unless explicitly defined otherwise herein.
All references to "a/an/the [element, device, component,
means, step, etc.]" are to be interpreted openly as refer-
ring to at least one instance of the element, device, com-
ponent, means, step, etc., unless explicitly stated other-
wise.

Brief description of the drawings

[0021] The above objects, as well as additional objects,
features and advantages of the present invention, will be
more fully appreciated by reference to the following illus-
trative and non-limiting detailed description of preferred
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embodiments of the present invention, when taken in
conjunction with the accompanying drawings, wherein:

Fig. 1 a is a schematic view of a pulsation damper
device according to a first aspect of the present in-
vention when in a production mode.
Fig. 1b is a schematic view of the pulsation damper
device according to a first aspect of the present in-
vention when in a cleaning mode.
Fig. 2a is a schematic view of a pulsation damper
device according to a second aspect of the present
invention when in a production mode.
Fig. 2b is a schematic view of the pulsation damper
device according to a second aspect of the present
invention when in a cleaning mode.
Fig. 3 is a schematic view the pulsation damper de-
vice according to a further embodiment of the second
aspect of the present invention.
Fig. 4a is a schematic view of a pulsation damper
device according to a third aspect of the present in-
vention when in a production mode.
Fig. 4b is a schematic view of the pulsation damper
device according to a third aspect of the present in-
vention when in a cleaning mode.

Detailed description of preferred embodiments of the in-
vention

[0022] Fig. 1 a and 1 b illustrate a pulsation damper
device 1 according to one examplary embodiment of the
invention. The pulsation damper device 1 comprises a
main inlet 2 for receiving a fluid flow, a main outlet 3 for
outputting said fluid flow, a first flow channel 4, and a
second flow channel 5. The first flow channel 4 and the
second flow channel 5 are arranged in parallel and extend
between the main inlet 2 and the main outlet 3. A first
valve 6 is arranged in the first flow channel 4 and a second
valve 7 is arranged in the second flow channel 5. The
pulsation damper device 1 has a production mode in
which both the first valve 6 and the second valve 7 are
open, and a cleaning mode in which one of the first valve
6 and the second valve 7 are closed.
[0023] In the production mode (Fig. 1 a), both of the
flow channels 4, 5 of the pulsation damper device 1 are
open and thus the overall cross-sectional fluid area
through the device 1 is at its maximum. This way, any
potential pressure peaks created due to flow variations
will be neutralized by means of the device 1. When the
flow channels 4, 5 are to be cleaned, the pulsation damp-
er device 1 is put into the cleaning mode (Fig. 1 b). Here,
one of the first and the second valves 6, 7 are closed at
the time so that the fluid flow is forced through one flow
channel 4, 5 at the time, thereby decreasing the overall
cross-sectional fluid area through the device 1. As a con-
sequence, the fluid velocity through the device 1 is in-
creased so that a good cleaning result of the flow chan-
nels 4, 5 will be possible.
[0024] Fig. 2a and 2b illustrate the pulsation damper

device 20 according to another examplary embodiment
of the invention. The pulsation damper device 20 com-
prises a main inlet 21 for receiving a fluid flow, a main
outlet 22 for outputting the fluid flow, an inlet channel 23
connected to the main inlet 21, an outlet channel 24 con-
nected to the main outlet 22, a first flow channel 25, a
second flow channel 26, and a third flow channel 27. The
flow channels 25, 26, 27 are arranged in parallel and
each flow channel 25, 26, 27 has an inlet 28, 29, 30 con-
nected at the inlet channel 23 and an outlet 31, 32, 33
connected at the outlet channel 24. A first valve 34 is
arranged in the inlet channel 23 between the inlet 28 of
the first flow channel 25 and inlet 29 of the second flow
channel 26, and a second valve 35 is arranged in the
outlet channel 24 between the outlet 32 of the second
flow 26 channel and outlet 33 of the third flow channel 27.
[0025] The main inlet 21 is connected to the inlet chan-
nel 23 adjacent to the inlet 28 of the first flow channel 25,
and main outlet 22 is connected to the outlet channel 24
adjacent of the third flow channel 27.
[0026] The pulsation damper device 20 has a produc-
tion mode in which both of the first valve 34 and the sec-
ond valve 35 are open, and a cleaning mode in which
both of the first valve 34 and the second valve 35 are
closed.
[0027] In the production mode (Fig. 2a), all of the flow
channels 25, 26, 27 of the pulsation damper device 20
are open and thus the overall cross-sectional fluid area
through the device 20 is at its maximum. This way, any
potential pressure peaks created due to flow variations
will be neutralized by means of the device 20. When the
flow channels 25, 26, 27 are to be cleaned, the pulsation
damper device 20 is put into the cleaning mode (Fig. 2b).
Here, both the first valve 34 and the second valve 35 are
closed so that the fluid flow is forced through one flow
channel 25, 26, 27 at the time, thereby decreasing the
overall cross-sectional fluid area through the device 20.
As a consequence, the fluid velocity through the device
20 is increased so that a good cleaning result of the flow
channels 25, 26, 27 will be possible.
[0028] In Fig. 3, the pulsation damper device 20 of Fig.
2a and 2b is illustrated according to an embodiment
which contains a fourth flow channel 36 and a fifth flow
channel 37. Here, a third valve 38 is arranged in the inlet
channel 23 between the inlet of the third flow channel 27
and inlet of the fourth flow channel 36, and a fourth valve
39 is arranged in the outlet channel 24 between the outlet
of the fourth flow channel 36 and outlet of the fifth flow
channel 37. The main inlet 21 is connected to the inlet
channel 23 adjacent to the inlet of the first flow channel
25, and the main outlet 22 is connected to the outlet chan-
nel 24 adjacent of the fifth flow channel 37. Other than
that, the construction of the pulsation damper device 20
is basically the same. In the production mode, all of the
valves 34, 35, 38, 39 are open, and in the cleaning mode,
all of the valves 34, 35, 38, 39 are closed.
[0029] Fig. 4a and 4b illustrate the pulsation damper
device 40 according to another examplary embodiment
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of the invention. The pulsation damper device 40 com-
prises a main inlet 41 for receiving a fluid flow, a main
outlet 42 for outputting the fluid flow, an inlet channel 43
connected to the main inlet 41, and an outlet channel 44
connected to the main outlet 42. The pulsation damper
device 40 further comprises a number of N flow channels
45, wherein N is larger than 1. The flow channels 45 are
arranged in parallel and each flow channel 45 has an
inlet connected at the inlet channel 43 and an outlet con-
nected at the outlet channel 44. Each flow channel 45
except the Nth flow channel comprises a valve 46. The
main inlet 41 is connected to the inlet channel 43 adjacent
to the inlet of the first flow channel 45 and the main outlet
42 is connected to the outlet channel 44 adjacent to the
outlet of the first flow channel 45. The pulsation damper
device 40 has a production mode (Fig. 4a) in which valves
46 are opened, and a cleaning mode (Fig. 4b) in which
all valves 46 are closed.
[0030] The skilled person realizes that a number of
modifications of the embodiments described herein are
possible without departing from the scope of the inven-
tion, which is defined in the appended claims.
[0031] The pulsation damper device is normally used
in connection with a pipe system of a homogenizing de-
vice. However, other implementations are naturally also
possible.
[0032] The number of flow channels and valves in con-
nection thereto may also be varied in any suitable way.

Claims

1. A pulsation damper device (1), comprising
a main inlet (2) for receiving a fluid flow, and a main
outlet (3) for outputting said fluid flow,
a first flow channel (4), and a second flow channel
(5) arranged in parallel with said first flow channel
(4), said first flow channel (4) and said second flow
channel (5) extending between said main inlet (2)
and said main outlet (3),
a first valve (6) arranged in said first flow channel
(4), and a second valve (7) arranged in said second
flow channel (5),
wherein said pulsation damper device (1) has a pro-
duction mode in which both said first valve (6) and
said second valve (7) are open, and a cleaning mode
in which one of said first valve (6) and said second
valve (7) are closed.

2. A pulsation damper device (20), comprising
a main inlet (21) for receiving a fluid flow, and a main
outlet (22) for outputting said fluid flow,
an inlet channel (23) connected to said main inlet
(21), and an outlet channel (24) connected to said
main outlet (22),
a first flow channel (25), a second flow channel (26),
and a third flow channel (27), said flow channels (25,
26, 27) being arranged in parallel and each flow

channel (25, 26, 27) having an inlet (28, 29, 30) con-
nected at said inlet channel (23) and an outlet (31,
32, 33) connected at said outlet channel (24),
a first valve (34) arranged in said inlet channel (23)
between said inlet (28) of said first flow channel (25)
and inlet (29) of said second flow channel (26), and
a second valve (35) arranged in said outlet channel
(24) between said outlet (32) of said second flow
channel (26) and outlet (33) of said third flow channel
(27),
wherein said main inlet (21) is connected to said inlet
channel (23) adjacent to said inlet (28) of said first
flow channel (25), and said main outlet (22) is con-
nected to said outlet channel (24) adjacent of said
third flow channel (27), and
wherein said pulsation damper device (20) has a pro-
duction mode in which both said first valve (34) and
said second valve (35) are open, and a cleaning
mode in which both said first valve (34) and said
second valve (35) are closed.

3. The pulsation damper device (1; 20) according to
claim 1 or 2,
wherein each one of said flow channels (4, 5; 25, 26,
27) has substantially the same cross-sectional area.

4. The pulsation damper device (20) according to claim
2 or 3, further comprising
a fourth flow channel (36), and a fifth flow channel
(37), wherein all of said flow channels (25, 26, 27,
36, 37) are arranged in parallel and each flow chan-
nel (25, 26, 27, 36, 37) has an inlet connected at said
inlet channel (23) and an outlet connected at said
outlet channel (24),
a third valve (38) arranged in said inlet channel (23)
between said inlet of said third flow channel (27) and
inlet of said fourth flow channel (36), and
a fourth valve (39) arranged in said outlet channel
(24) between said outlet of said fourth flow channel
(36) and outlet of said fifth flow channel (37),
wherein said main inlet (21) is connected to said inlet
channel (23) adjacent to said inlet of said first flow
channel (25), and said main outlet (22) is connected
to said outlet channel (24) adjacent of said fifth flow
channel (37), and
wherein said pulsation damper device (20) has a pro-
duction mode in which all of the valves (34, 35, 38,
39) are open, and a cleaning mode in which all of
the valves (34, 35, 38, 39) are closed.

5. A pulsation damper device (40), comprising
a main inlet (41) for receiving a fluid flow, and a main
outlet (42) for outputting said fluid flow,
an inlet channel (43) connected to said main inlet
(41), and an outlet channel (44) connected to said
main outlet (42),
a number of N flow channels (45), wherein N is larger
than 1, arranged in parallel and each flow channel

7 8 



EP 3 333 472 A1

6

5

10

15

20

25

30

35

40

45

50

55

(45) having an inlet connected at said inlet channel
(43) and an outlet connected at said outlet channel
(44),
wherein each flow channel (45) except the Nth flow
channel (45) comprises a valve (46),
wherein said main inlet (41) and is connected to said
inlet channel (43) adjacent to said inlet of said first
flow channel (45) and said main outlet (42) is con-
nected to said outlet channel (44) adjacent to said
outlet of said first flow channel (45), and
wherein said pulsation damper device (40) has a pro-
duction mode in which valves (46) are opened, and
a cleaning mode in which all valves (46) are closed.

6. A method for pulsation damping of a pulsation damp-
er device (20), comprising
a main inlet (21) for receiving a fluid flow, and a main
outlet (22) for outputting said fluid flow,
an inlet channel (23) connected to said main inlet
(21), and an outlet channel (24) connected to said
main outlet (22),
a first flow channel (25), a second flow channel (26),
and a third flow channel (27), said flow channels (25,
26, 27) being arranged in parallel and each flow
channel (25, 26, 27) having an inlet connected at
said inlet channel (23) and an outlet connected at
said outlet channel (24),
a first valve (34) arranged in said inlet channel (23)
between said inlet of said first flow channel (25) and
inlet of said second flow channel (26), and
a second valve (35) arranged in said outlet channel
(24) between said outlet of said second flow channel
(26) and outlet of said third flow channel (27),
wherein said main inlet (21) is connected to said inlet
channel (23) adjacent to said inlet of said first flow
channel (25), and said main outlet (22) is connected
to said outlet channel (24) adjacent of said third flow
channel (27), and
wherein said method comprises the step of:

in a production mode, opening said first valve
(34) and said second valve (35), and
in a cleaning mode, closing said first valve (34)
and said second valve (35).

7. A method for pulsation damping of a pulsation damp-
er device (40), comprising
a main inlet (41) for receiving a fluid flow, and a main
outlet (42) for outputting said fluid flow,
an inlet channel (43) connected to said main inlet
(41), and an outlet channel (44) connected to said
main outlet (42),
a number of N flow channels (45), wherein N is larger
than 1, arranged in parallel and each flow channel
(45) having an inlet connected at said inlet channel
(43) and an outlet connected at said outlet channel
(44),
wherein each flow channel (45) except the Nth flow

channel (45) comprises a valve (46),
wherein said main inlet (41) and said main outlet (42)
is connected to said inlet channel (43) adjacent to
said inlet of said first flow channel (45), and
wherein said method comprises the step of:

in a production mode, opening all of the valves
(46), and
in a cleaning mode, closing all of the valves (46).
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