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(57) Abstract: The present invention relates to a manifold system (26) for a pressure boosting system (2). The manifold system (26)
comprises a manifold (30, 28) having a manifold space (58) configured to receive a fluid; a main connection pipe (46, 48) con-
figured to connect the manifold space 5 (58) to a main pipe;and a number of connection pipes (36, 38) each configured to connect
the manifold space (58) to a pump (4). At least some of the connection pipes (36, 38) of the manifold (28, 30) are angled relative to
each other, wherein the at least some of the connection pipes (36, 38) are non-parallel to each other.
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Description

A pressure boosting system is a multi-pump system that is used to pres-
surise fluids. Pressure boosting systems are used in various applications.
Normally, pressure boosting systems comprise of a plurality of pumps
(typically two, three or four pumps) that are connected to a common
pipe system. In the prior art pressure boosting systems, the inlet pipes of
the pumps are connected to an inlet manifold having a flange that is
configured to be directly connected to a main inlet pipe. In the same
manner, the outlet pipes of the pumps are connected to an outlet
manifold having a flange that is configured to be directly connected to
a main outlet pipe. The manifolds typically have a fubular elongated
geometry and the pumps are arranged along the longitudinal axis of

the manifolds.

In the prior pressure boosting system, the inlet manifold and the outlet
manifold extend parallel to one another and are individually spaced
from one another. The weight of the manifolds is offen exposed to the
pump sleeves and accordingly, the pumps are often exposed to high
mechanical stress, especially at the pump sleeve where the inlet pipes
or outlet pipes are connected fo the pump. Due to the mechanical
stress caused by the manifolds and valves during transportation or op-
eration, the pipe connection of pump sleeve is often subject to dam-
ages. Leakages may result from the above mentioned stress. To over-
come these mechanical sfresses it is possible fo support the manifolds
by a mechanical support structure. This infroduces higher costs and
mechanical restrictions regarding service of the pressure boosting sys-

tem.
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Moreover, replacement and service of pumps requires that all pumps
are disconnected. This procedure is time-consuming and introduces the

risk of failure to the system.

In addifion to the above, the prior art pressure boosting systems require
a rather huge clearance area all around the system in order to carry
out inspection and service of the booster system. The manifolds of a
pressure boosting system constitute a manifold system, and a manifold

system is required in all pressure boosting systems.

In the prior art pressure boosting systems stagnant water is present at
the blind end of the manifold even when fluid is pumped through the
manifold. This stfagnant water will give rise to bacteria growth. There-
fore, it is an object of the present invention to provide a manifold sys-

tem in which stagnant water can be avoided or minimised.

It is also an object of the present invention to provide a manifold system

that subjects the pump sleeves to less mechanical stress.

It is also an object of the present invention to provide a manifold system
that avoids the requirement to disconnect all pumps during replace-

ment and service of a pump.

Furthermore, it is an object of the present invention to provide a mani-
fold system that requires less clearance area in order to carry out in-

spection and service of the pumps of the pressure boosting system.

This object can be achieved by a pressure boosting system having the
features defined in claim 1. Preferred embodiments are disclosed in the

dependent claims, the following description and the drawings.
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The manifold system according to the invention comprises a manifold
having:
- a manifold space configured to receive a fluid;
- a main connection pipe configured to connect
the manifold space to a main pipe; and
- a number of connection pipes each configured to

connect the manifold space to a pump.

At least some of the connection pipes of the manifold are angled rela-

tive to each other.

Hereby, the manifold system may be arranged centrally relative to the
pumps of the pressure boosting system, and thus, the pressure boosting
system can be made very compact. It is also achieved that less me-
chanical stress is exposed to the pump sleeve compared with the prior

art pressure boosting systemes.

Moreover, the manifold system makes it possible to build a pressure
boosting system that allows replacement and service of a pump with-

out disconnecting all pumps.

When the manifold system is used, the pressure boosting system requires
less clearance area in order to carry out inspection and service of the
pressure booster system compared to prior art pressure boosting sys-

tem:s.

The term “angled relative to each other” means that the longitudinal
axes of the pipes or connection pipes are non-parallel. The angle be-
tween adjacent pipes or connection pipes may be fixed so that the
pumps are uniformly distributed. However, it is also possible o arrange
the pipes or connection pipes with different angles between different

sets of adjacent pipes or connection pipes.
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Advantageously, all the connection pipes of the manifold are angled
relative to each other. This way of arranging the connection pipes en-
ables a simplified way of producing the manifold system and makes it

possible to build a very compact pressure boosting system.

It may beneficial if the manifold is cylindrical and the connection pipes
are arranged at the outer periphery of the cylindrical manifold. Hereby,

a robust manifold can be produced in an easy manner.

It is possible to arrange the connection pipes such that they extend ba-

sically perpendicular to the longitudinal axis of the manifold.

Moreover, a diaphragm tank may be arranged on the outlet manifold,
or alternatively it may be built into the outlet manifold space. Hereby, a
pressure can be maintained in the outlet manifold when the last pump
in operation is switched off. Hereby, pressure energy can be stored in
the manifold, and a fluid can be pressurised even if there is no pump

activity.

Further, it is possible to configure the manifold system such that the lon-
gitudinal axes of the connection pipes span a first plane that is basically
perpendicular to the longitudinal axis of the manifold and such that the
main connection pipe extends basically parallel to the first plane. This
configuration will take up less space than prior art manifold systems,
and allows for easily connecting pumps of a similar type to the manifold

system.

Preferably, the manifold system comprises an inlet manifold having a
longitudinal axis and being arranged adjacent to an outlet manifold
having a longitudinal axis. Furthermore, the axes of the inlet manifold

and the outlet manifold are basically parallel to each other. Advanta-
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geously, a manifold system according to this configuration may be
used because both the inlet manifold and the outlet manifold make it

possible to achieve a very compact pressure boosting system.

It is possible to arrange the inlet manifold and the outlet manifold in
several configurations. By way of example, the inlet manifold and the
outlet manifold may be individually spaced from each other. However,
it is also possible 1o weld the inlet manifold and the outlet manifold or
connect the inlet manifold and the outlet manifold together by me-
chanic means. The inlet manifold and the outlet manifold may, for in-
stance, be arranged on top of each other or in a side-by-side configu-

ration.

It is possible that the inlet manifold and the outlet manifold are ar-
ranged adjacent to each other and that the longitudinal axes of the
inlet manifold and the outlet manifold are basically parallel to each

other. Hereby, a compact manifold system can be achieved.

It is possible that the inlet manifold and the outlet manifold are integral-
ly built in one unit. Still, the two manifolds may be produced separately.
Building the manifolds in one and the same unit may be achieved in
several ways. By way of example, two manifolds may be welded fo-
gether or fixed to each other by mechanical means. For example, it
would be possible to produce the manifold by one or more moulding

processes.

Advantageously, the connection pipes of the inlet manifold are evenly
distributed so that the angle between the longitudinal axes of all adja-
cent connection pipes are basically the same and/or that the connec-
tion pipes of the outlet manifold are evenly distributed so that the angle
between the longitudinal axes of all adjacent connection pipes are

basically the same. This embodiment allows for distributing the pumps
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evenly around the inlet manifold and the outlet manifold and for

providing a very compact pressure boosting system.

It is possible to provide a pressure boosting system comprising a mani-

fold system according to any of the described manifold systems.

Advantageously, the inlet manifold and the outlet manifold have the
same diameter. Accordingly, it is possible fo produce the inlet manifold
and the outlet manifold in the same way by using the same production

tools.

It also is preferable to arrange the connection pipes of the inlet mani-
fold in a manner such that the longitudinal axes of the connection
pipes of the inlet manifold span a second plane that is basically per-
pendicular to the longitudinal axis of the inlet manifold, and the main
connection pipe extends basically parallel to a first plane, and the
connection pipes of the outlet manifold are arranged in a manner such
that the longitudinal axes of the connection pipes of the outlet mani-
fold span a third plane that is basically perpendicular to the longitudi-
nal axis of the outlet manifold, and wherein the main connection pipe
extends basically parallel to the second plane, and wherein the second

plane and the third plane are basically parallel fo each other.

Hereby, a very compact and robust pressure boosting system can be
made. Moreover, this embodiment may be beneficial due to the fact
that all pumps may be arranged on a common pump level, that all
inlets may be arranged on a common inlet level, that all outlets may be
arranged on a common outlef level, and that all outlet pipe members

and all inlet pipe members may be arranged in parallel.

The manifold system according fo the invention may be used in a pres-

sure boosting system.
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Preferably, the manifold system is formed such that the manifold and
the connection pipes are arranged in a star connection wherein the

manifold is the centre of the star.

The pressure boosting system may comprise multistage pumps that may

be arranged horizontally or vertically.

Advantageously, the inlet pipes of the pumps extend basically horizon-
tally from the pumps to the inlet manifold, and the outlet pipes of the
pumps comprise a bent section connecting the outlets with the straight
outlet pipe members. The straight outlet pipe members may extend
basically horizontally o the outlet manifold, and the outlet manifold of
the manifold system may be arranged above and adjacent to the inlet
manifold of the manifold system, and the outlet manifold of the mani-
fold system and the inlet manifold of the manifold system may be sepa-

rated from each other.

This embodiment makes it possible to provide a very compact and ro-

bust pressure boosting system.

The present invention will become apparent from the following detailed
description and the accompanying drawings, which are given by way
of illustration only, and thus, they are noft limiting for the present inven-

tion, wherein:

Fig. 1 shows a top view of a manifold system according to an
embodiment of the present invention arranged in a pres-

sure boosting system;

Fig. 2 shows a schematic bottom view of the manifold system

shown in Fig. 1;
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Fig. 3 shows a perspective side view of the manifold system

shown in Fig. 1 and 2;

Fig. 4 shows a front view of a manifold system according fo a

further embodiment of the invention;

Fig. 5 shows a perspective view of the manifold system shown in
Fig. 4;

Fig. 6 shows a top view of the manifold system shown in Fig. 4
and Fig. 5;

Fig. 7 shows a cross sectional view of a manifold system accord-

ing to another embodiment of the invention; and

Fig. 8 shows various embodiments of the manifold system ac-

cording to the invention.

Other objects and further scope of applicability of the present invention
will become apparent from the detailed description given hereinafter.
It should be understood, however, that the detailed description and
specific examples, an indication of preferred embodiments of the in-
vention, are given by way of illustration only, since various changes and
modifications within the spirit and scope of the invention will be be-

come apparent to those skilled in the art from this detailed description.

Referring now in detail to the drawings for the purpose of illustrating pre-
ferred embodiments of the present invention, elements of a pressure
boosting system comprising a manifold system 26 according to an em-
bodiment of the present invention are illustrated in Fig. 1. The pressure

boosting system 2 comprises four pumps 4 arranged along a section of
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a circle C. The pumps 4 have longitudinal axes X1, X2, X3 X4 which are
rotational axes of the rotor and which are angled relative to each oth-
er. The angle a1 between the pump having a longitudinal axis X1 and
the pump having a longitudinal axis X2 is similar fo the angle a2 be-
tween the pump having the longitudinal axis X2 and the pump having
the longitudinal axis Xs. In fact, the angle as between the pump having
the longitudinal axis Xs and the pump having the longitudinal axis X4 is

similar to both, the angle a1 and the angle a..

It would, however, be possible to arrange the pumps 4 differently with
the pumps 4 still being arranged along a section of a circle. This may be

done by choosing the angle a1 differently from the angle a2 and as.

The pumps 4 are connected to a manifold system 26 comprising an
outlet manifold 28 and an inlet manifold 30 (shown in Fig. 3). The outlet
manifold 28 is connected to a main outlet pipe 10. The outlet manifold
28 is connected to the outlets 8 of the pumps 4 via a pipe system 22.
Since Fig. 1 shows a top view of the pumps 4, only the pump outlet 8
can be seen. The input manifold 30 (as can be seen in Fig. 2 and 3)
comprises a main connection pipe 48 that is provided with a flange 44.
This flange 44 is bearing against flange 44’ of the main outlet pipe 12.
Preferably, the flanges 44 and 44’ may be mechanically attached to
each other with a sealing in between. The output manifold 28 compris-
es a main connection pipe 46 that has a flange 42 bearing against a

flange 42’ of a main outlet pipe 10.

For each pump 4, an outlet line o1, o2, 3, and w4, respectively, con-
necting the pump outlets 8 to the corresponding connection at the
outlet manifold 28 is indicated. The angles p1, B2, and Bs between the
outlet lines @1 and o2, 02 and o3, and oz and o4, respectively, are indi-

cated. It can be seen that even though all outlet lines o1, w2, ©3, and o4
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are angled relative to each other, the angles B1, B2 and Bs between the

outlet lines are equal.

Fig. 2 illustrates a bottom view of the pressure boosting system 2 basical-
ly similar to the one shown in Fig. 1. The four pumps 4 are shown from
the bottom side, and thus, the inlet pipes 20 can be seen. The inlet lines
A1, A2, A3, A4 connecting the pumps inlet 6 and their corresponding con-
nection at the inlet manifold 30 are indicated. The angles a1, a2 and as
between the inlet lines A1 and A2, A2 and A3, and Az and A4 respectively,
are shown. All inlet lines A1, A2, Az and A4 are angled relative o each
other, however all of the angles a1, a2, and as between the inlet lines are

equal.

Fig. 3 illustrates a perspective view of the pressure boosting system 2
basically similar to the one shown in Fig. 1. The four pumps 4 of the pres-
sure boosting system 2 comprise inlet pipes 20 connecting the inlet
manifold 30 of the manifold system 26, and outlet pipes 18 connecting
the outlet manifold 28 of the manifold system 26. The outlet manifold 28
of the manifold system 26 is connected to a main outlet pipe 10, and
the inlet manifold 30 of the manifold system 26 is connected to a main
inlet pipe 12. The inlet pipes 20 of all pumps 4 comprise a straight inlet
pipe member 16, and the outlet pipes 18 of all pumps comprise a
straight outlet pipe member 14. A non-return valve 62 is provided be-
tween each pump outlet 8 and the outlet manifold 28. During opera-
tion of the pressure boosting system 2 one or more pumps 4 can be
turned on. The non-return valves 62 make sure that no fluid can enter

the pump outlet 8 of a pump that has been switched off.

The fluid that is pressurised by the pressure boosting system 2 enters the
inlet manifold 30 through the main connection pipe 48 via the main
inlet pipe 12, and the inlet manifold 30 distributes the fluid to the pumps
4 via the inlet pipes 20. The fluid enters a pump 4 through the inlet 6 and
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leaves the pump 4 through the outlet 8 from where it is pumped
through the outlet pipe 18 and enters the outlet manifold 28 of the

manifold system 26 that is connected to a main outlet pipe 10.

Each pump 4 has an inlet 6 and an outlet 8. The inlets 6 are provided at
the axial extremity of the pumps 4 facing the manifold system 26. Each
inlet 6 is connected to an inlet pipe 20 that is further connected to a
connection pipe 36 of the inlet manifold 30 of the manifold system 26.
The outlets 8 of the pumps 4 are provided at the radial surface of the
pump sleeve and a bent section 34 is connected to each outlet 8. The
bent section 34 is further connected fo an outlet pipe 18 that is con-
nected to a connection pipe 38 of the outlet manifold 28 of the mani-

fold system 26 through the main pipe connection 46.

A valve 24 is arranged in each straight inlet pipe member 16 and
straight outlet pipe member 14. When a pump is removed, installed or
exposed to service the valve 24 may be closed so that there is no ac-
cess of fluid into the pump. The valves may be of any suitable type.
Both the straight outlet pipe member 14 and the straight inlet pipe
member 16 of each pump 4 extend parallel to the rotational axis of the
pump X1, Xz, X3, X4. Both the inlet manifold 30 and the outlet manifold 28
of the manifold system 26 have a cylindrical geometry and the longitu-
dinal (cylinder) axis B of the inlet manifold 30 as well as the longitudinal
(cylinder) axis A of the outlet manifold 28 of the manifold system 26 ex-
tend basically perpendicular to the straight outlet pipe members 14,
the straight inlet pipe members 16, the axes of the pump Xi, Xz, Xs, X4,
the inlet lines M1, A2, Az, A4 (from which only A1 and A2 can be seen in the
figure) and the outlet lines o1, ®2, 3 and 4. In fact, the longitudinal axis
B of the inlet manifold 30 and the longitudinal axis A of the outlet mani-

fold 28 of the manifold system 26 are basically parallel to one another.
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The pressure boosting system 2 is fastened to a base plate 32 by a
number of screws. The base plate 32 is configured to be arranged in a
90 degree corner; however it may be possible to arrange the pressure
boosting system 2 on a base plate 32 having another shape or geome-
try. By way of example, it is possible to arrange five to eight pumps on a

180 degree section of a circle.

The manifold system 26 has an inlet manifold 30 and an outlet manifold
28, and the bottom part of the outlet manifold 28 is mechanically and
hermetically separated from the top part of the inlet manifold 30. The
outlet manifold 28 is arranged on the top of the inlet manifold 30 and
the two manifolds 28, 30 are separated from each other by a flexible
thin intfermediate plate 40. It would, however, be possible to attach the
outlet manifold 28 and the inlet manifold 30 to each other by welding
or any other suitable kind of attachment. The outlet manifold 28 and
the inlet manifold 30 may also be individually separated and displaced

from one another.

Fig. 4 illustrates a perspective view of the manifold system 26 according
to the invention. The manifold system 26 consists of an outlet manifold
28 arranged on top of an inlet manifold 30. Both manifolds 28, 30 are
cylindrical and connection pipes 36, 38 are arranged on the cylindrical
periphery thereof. The outlet manifold 28 comprises a main connection
pipe 46 having a flange 42 that is configured to be connected to a
main outlet pipe. The main connection pipes 46, 48 (see Fig. 5 for main
connection pipe 48) are provided with sensor inlets 60 that are config-
ured to receive a sensor. For example, a pressure sensor (not shown in
the figures) may be inserted info the sensor inlet. In the same manner
the inlet manifold 30 comprises a main connection pipe 48 having a
flange 44 that is configured to be connected to a main inlet pipe (this is

indicated in Fig. 5).
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Fig. 5 illustrates a perspective view of the manifold system 26 shown in

Fig. 4.

In Fig. 6 a top view of a manifold system 26 according to the embodi-
ment shown in Fig. 4 and Fig. 5. It can be seen that the connection
pipes 36, 38 (see Fig. 5 for connection pipe 36) of the inlet manifold 30
(see Fig. 5) and of the outlet manifold 28 are arranged on the same
side of the respective manifold system 26. It can also be seen that the
main connection pipes 46, 48 are angled at 90 degrees relative to
each other. It is possible to arrange the main connection pipes 46, 48 in
another way. For example, the main connection pipes 46, 48 may be

arranged parallel o one another.

Fig. 7 illustrates a cross sectional view of an outlet manifold 28 accord-
ing fo an embodiment of the invention. The manifold 28 has a manifold
space 58 configured to receive a fluid. The main connection pipe 46
connects the manifold space 58 to a main pipe (not shown). Further,
the connection pipes 38 connect the manifold space 58 to a pump 4
(see Fig. 3). A diaphragm fank 50 is built into the outlet manifold 28 so
that pressure may be maintained in the outlet manifold 28 even with
the pumps not being active. In the top of the diaphragm tank 50 an air
screw 56 is arranged. Through this screw 56 pressurised air 52 can be
filled into the diaphragm tank 50. The diaphragm tank 50 will change its
geometry according to the pressure conditions on both sides of it, and
it is adapted to fransfer pressure forces between the air side of the dia-
phragm 54 and the fluid side of the diaphragm 54. The outlet manifold
28 comprises a main connection pipe 46 with a flange 42 and four

connection pipes 38 as well as a sensor inlet 60.

The diaphragm tank 50 is also known as an expansion tank or an ex-
pansion vessel that typically is used in domestic hot water systems and

closed water heating systems. The diaphragm tank 50 may be divided
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into two by a rubber diaphragm 54 or a diaphragm of another suitable
material. As the fluid pressure increases the diaphragm moves com-

pressing the air on its fluid-free side.

Fig. 8 illustrates four different embodiments of the manifold systems 26
according to the invention. It can be seen that the manifold connec-
tions 46, 48 can be oriented in different ways. Fig. 8 a) shows an em-
bodiment according to which the manifold connection 46 of the outlet
manifold 28 extends vertically while the manifold connection 48 of the
inlet manifold 30 extends horizontally. In Fig. 8 b), both the manifold
connection 46 of the outlet manifold 28 and the manifold connection
48 of the inlet manifold 30 extend vertically. In Fig. 8 c¢), the manifold
connection 46 of the outlet manifold 28 extends horizontally while the
manifold connection 48 of the inlet manifold 30 extends vertically. In
Fig. 8 d), a diaphragm tank is integrated in the outlet manifold 28, and
both the manifold connection 46 of the outlet manifold 28 and the

manifold connection 48 of the inlet manifold 30 extend horizontally.
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List of reference numerals
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Inlet
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Outlet manifold
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Outlet lines

Inlet lines

Flanges

Main connection pipes
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Claims

A manifold system (26) for a pressure boosting system (2), the man-

ifold system (26) comprising:

a manifold (30, 28) having

- amanifold space (88) configured to receive a fluid;

- a main connection pipe (46, 48) configured to connect the

manifold space (58) to a main pipe; and

- a number of connection pipes (36, 38) each configured to

connect the manifold space (58) to a pump (4),

characterised in that

at least some of the connection pipes (36, 38) of the manifold (28,
30) are angled relative to each other, wherein the at least some of

the connection pipes (36, 38) are non-parallel to each other.2.

Manifold system (26) according to claim 1 characterised in that all
of the connection pipes (36, 38) of the manifold (28, 30) are an-
gled relative to each other, wherein the connection pipes (36, 38)

are non-parallel to each other.

Manifold system (26) according to claim 1 or claim 2 character-
ised in that the manifold (28, 30) is cylindrical, and that the con-
nection pipes (38, 36) are arranged at the cylindrical periphery of

the manifold (28, 30).
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Manifold system (26) according to any one of the preceding
claims characterised in that a diaphragm tank (80) is arranged on

the outlet manifold, oris built into the manifold space (58).

Manifold system (26) according to any one of the preceding
claims characterised in that the connection pipes (38, 36) are ar-
ranged in a manner such that the longitudinal axes (X1, X2, X3 X4) of
the connection pipes (38, 36) span a first plane that is basically
perpendicular to the longitudinal axis (A, B) of the manifold (28,
30), and that the main connection pipes (46, 48) extend basically

parallel to the first plane.

Manifold system (26) according to any one of the preceding

claims characterised in that:

- the manifold system (26) comprises an inlet manifold (30) hav-
ing a longitudinal axis (B) and being arranged adjacent to an

outlet manifold (28) having a longitudinal axis (A), and

- that the axes (A, B) of the inlet manifold (30) and the outlet

manifold (28) are basically parallel to each other.

Manifold system (26) according to claim é characterised in that:

- the connection pipes (36) of the inlet manifold (30) are ar-
ranged in a manner such that the longitudinal axes of the
connection pipes (36) of the inlet manifold (30) span a second

plane that is basically perpendicular to the longitudinal axis (B)
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of the inlet manifold (30), and that the main connection pipe

(48) extends basically parallel to the second plane, and that

- the connection pipes (38) of the outlet manifold (28) are ar-
ranged in a manner such that the longitudinal axes of the
connection pipes (38) of the outlet manifold (28) span a third
plane that is basically perpendicular to the longitudinal axis (A)
of the outlet manifold (28), and that the main connection pipe

(46) extends basically parallel to the third plane, and that

- the second plane and the third plane are basically parallel to

each other.

Manifold system (26) according to any one of the preceding
claims characterised in that the inlet manifold (30) and the outlet

manifold (28) are mechanically connected to each other.

Manifold system (26) according to any one of claims 5 to 8 char-
acterised in that the connection pipes (36) of the inlet manifold
(30) are evenly distributed so that the angle between the longitu-
dinal axes (X1, X2, X3 X4) of all adjacent connection pipes (34) are
basically the same and/or that the connection pipes (38) of the
outlet manifold (28) are evenly distributed so that the angle be-
tween the longitudinal axes (X1, X2, X5 X4) of all adjacent connec-

tion pipes (38) are basically the same.

Manifold system (26) according to any one of the preceding
claims characterised in that the manifold (30, 28) and the con-
nection pipes (36, 38) are arranged in a star connection wherein

the manifold (30, 28) is the center of the star.
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11. A pressure boosting system (2) comprising a manifold system (26)

according to any one of the preceding claims.
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