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Membrane holder and membrane module

The invention relates to a membrane holder for
hollow fibre membranes, in particular for applying in a tube
filter, comprising

- a central pipe having spaced apart bands of inlet
openings formed along a circumference of the central pipe to
flow liquid through the central pipe;

- holding elements arranged around the central pipe,
which holding elements have radially extending wall parts
distributed along the circumference of the central pipe, and
closing parts extending between the free ends of the radially
extending wall parts for confining a bundle of hollow fibre
membranes between two adjacent radially extending wall parts
and a closing part.

Such a membrane holder is for example known from US
20090071894, In this publication a membrane module is
disclosed which comprises a cylindrical housing through which
a central pipe extends. This central pipe is provided with a
plurality of inlet openings formed in the circumferential wall
of the central pipe. Star shaped holding elements are arranged
on the central pipe for holding bundles of hollow fibre
membranes.

Water or another liquid, such as beer, wine, juices,
dairy, etc., to be filtered is pumped via a header into the
hollow fibre membranes and filtered liquid penetrates through
the wall of the hollow fibre membranes and is discharged via
the inlet openings in the central pipe.

After time, the hollow fibre membranes have filtered
so much particles out of the liquid, that the hollow fibre
membranes need to be cleaned. This is done by reversing the
flow in the membrane module. Liquid is pumped through the

central pipe and via the inlet openings into the space where
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the bundles of hollow fibre membranes are. The liquid then
penetrates the hollow fibre membranes via the wall and is
discharged via the header such that the filtered particles are
back washed out of the hollow fibre membranes.

A problem is that when reversing the flow in the
membrane module, the liquid flow is Jjetted out of the inlet
openings in the central pipe. These jets of liquid can damage
the hollow fibre membranes.

It is an object of the invention to reduce or even
remove the above mentioned disadvantages.

This object is achieved according to the invention
with a membrane holder according to the preamble, which is
characterized by deflector plates concentrically arranged
around and spaced apart from the central pipe and, when viewed
in radial direction, covering the bands of inlet openings.

The deflector plates are spaced apart from the
central pipe but cover the inlet openings when viewed in
radial direction. This prevents, during back washing the
filter module, that jets of liquid are directed directly onto
the hollow fibre membranes. As a result a higher flow can be
used for back washing the filter, without damaging the filter.

In a preferred embodiment of the membrane holder
according to the invention the deflector plates are ring
shaped and the inner wall is positioned equidistant from the
outer surface of the central pipe.

Ring shaped deflector plates can easily be arranged
around the central pipe and due to the equidistant positioning
of the inner wall respective to the outer surface of the
central pipe, all inlet openings will have a similar
resistance when fluid is back washed through the filter.

Although the preferred cross-section of the central
pipe is circular, the use of ring shaped deflector plates also

allows for the use of different cross-sections, such as oval.
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The ring shape of the deflector plate is strong
shape, such that the pressure of the liquid jetted out of the
inlet openings can easily be resisted.

In a further preferred embodiment of the membrane
holder according to the invention the radially extending wall
parts of a holding element are arranged to a respective ring
shaped deflector plate.

With this embodiment, the ring shaped deflector
plates can be slid over the central pipe into the correct
position covering the bands of inlet openings. At the same
time, the holding elements are positioned at a suitable
spacing along the length of the central pipe to hold the
bundles of hollow fibre membranes.

In another embodiment of the membrane holder
according to the invention the central pipe is composed out of
identical pipe parts, which each have at least one of the
bands of inlet openings.

Using identical pipe parts for the central pipe
allows for flexibility in length of the filter when assembling
the filter and the membrane holder therefore.

Preferably, one end of each pipe part has a
cylindrical portion with an outer diameter corresponding with
the inner diameter of the other end of the pipe part.

This allows for the pipe parts to be slided
partially into each other. By providing a small notch and
groove on both pipe parts, a snap connection can be provided,
such that coupled pipe parts do not easily fall apart.

In yet another preferred embodiment of the membrane
holder at least one ring shaped deflector plate is arranged on
each pipe part and wherein a longitudinal guide groove is
arranged on one of the inner surface of the ring shaped
deflector plate and the outer surface of the pipe part,

wherein a rib 1s arranged on the other of the inner surface of
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the ring shaped deflector plate and the outer surface of the
pipe part and wherein the rib extends into the guide groove.

The rib and groove provide a guide such that the
ring shaped deflector plate with the holding element thereon
is positioned at the correct angular position and such that
all the holding elements along the length of the central pipe
are aligned correctly.

In still a further embodiment of the membrane holder
according to the invention each free end of the radially
extending wall parts comprises two coupling members and
wherein each closing part comprises on each end a closing
member, wherein one closing member of a wall part and one
closing member of the closing part provide a hinge of which
the hinge axis is parallel to the central tube axis.

With the coupling members being hinges, one end of a
closing member can be uncoupled, such that the closing member
is hinged away over the other coupling member. This is of
benefit when positioning the bundles of hollow fibre membranes
into the holding elements.

Even further preferred is when the two coupling
members on the free end of the radially extending wall are
arranged coaxial with each other.

The invention further relates to a membrane module
comprising:

- a membrane holder according to the invention;

- bundles of hollow fibre membranes arranged between
each two adjacent radially extending wall parts and a closing
part, wherein the bundles extend parallel to the central pipe;

- at least one header arranged to one end of the
bundles of hollow fibre membranes to feed a liquid, such as
water, to the hollow fibre membranes;

- a closing member arranged to the other end of the

bundles of hollow fibre membranes for closing each hollow
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fibre membrane; and

- a housing arranged between the at least one header
and the closing member, wherein the central pipe extends at
least through one of the closing member or at least one header
to discharge filtered liquid.

These and other features of the invention will be
elucidated in conjunction with the accompanying drawings.

Figure 1 shows a perspective view of a membrane
holder according to the invention.

Figure 2 shows an exploded view of the parts
composing the membrane holder according to figure 1.

Figure 3 shows the membrane holder of figure 1 with
a number of parts removed.

Figure 4 shows the view of figure 3 with one opened
closing part.

Figure 1 shows a perspective view of a membrane
holder 1 according to the invention. The membrane holder 1 has
a central pipe 2 and holding elements 3 arranged around the
central pipe 2 and spaced apart in axial direction.

Each holding element 3 has a ring shaped deflector
plate 4 with radially extending wall parts 5. Closing parts ©
are coupled to the free ends of the wall parts 5.

Figure 2 shows an exploded view of the parts
composing the membrane holder 1 of figure 1. The central pipe
1 is composed out of pipe parts, which have on one end a
cylindrical portion 7 which corresponds with the diameter of
the inner wall 8 of the other end. The cylindrical portion 7
is provided with notches 9 which cooperate with grooves 10 of
the other end on the inner wall 8 to provide a snap connection
between pipe parts to compose the central pipe 2.

The pipe part 2 is provided with a band 11 of inlet
openings 12, which discharge filtered liquid into the central

pipe 2. Furthermore a axially extending groove 13 1s arranged
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in the outer surface of the pipe part 2. This groove 13
cooperates with ribs 14 arranged on the inside of the ring
shaped deflector plates 4. The ribs 14 ensure that the inner
surface of the deflector plates 4 are at an equally spaced
distance from the outside surface of the pipe part 2.

The free ends of the wall parts 5 are provided with
a palr of cylindrical bushings 15, which are coaxially
aligned. These bushings 15 couple with pins 16 which are
arranged on both ends of the closing part 6 and provide a
hinge.

Figure 3 shows the parts of figure 2 assembled in
combination with a second pipe part 2. When the filter module
is back washed, a liquid flow F will be fed into the central
pipe part 2. If no deflector plate is present (as shown on the
second pipe part), the liquid will flow radially out of the
pipe part 2. However, with the ring shaped deflector plate 4
positioned to cover the inlet openings 12, the liquid flow F
will be deflected and flow out of the space between the pipe
part 2 and deflector plate 4 in axial direction such that
hollow fibre membranes held in bundles between the wall parts
5 and closing parts 6 are not damaged.

Figure 4 shows the embodiment of figure 3 with one
closing part 6 opened and hinged away. From this figure it is
also clear that the central pipe is composed out of two pipe
parts 2. By opening the closing part 6 along the full length
of the central pipe 2, a bundle of hollow fibre membranes can
be arranged in the membrane holder 1 and afterwards, the
closing part 6 is closed again by shifting the pin 16 into the
bushing 15 at the free end of the radial extending wall part
5.
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Claims

1. Membrane holder for hollow fibre membranes, in
particular for applying in a tube filter, comprising

- a central pipe having spaced apart bands of inlet
openings formed along a circumference of the central pipe to
flow liquid through the central pipe;

- holding elements arranged around the central pipe,
which holding elements have radially extending wall parts
distributed along the circumference of the central pipe, and
closing parts extending between the free ends of the radially
extending wall parts for confining a bundle of hollow fibre
membranes between two adjacent radially extending wall parts
and a closing part;

characterized by

deflector plates concentrically arranged around and
spaced apart from the central pipe and, when viewed in radial
direction, covering the bands of inlet openings.

2. Membrane holder according to claim 1, wherein the
deflector plates are ring shaped and wherein the inner wall is
positioned equidistant from the outer surface of the central
pipe.

3. Membrane holder according to claim 2, wherein the
radially extending wall parts of a holding element are
arranged to a respective ring shaped deflector plate.

4. Membrane holder according to any of the preceding
claims, wherein the central pipe is composed out of identical
pipe parts, which each have at least one of the bands of inlet
openings.

5. Membrane holder according to claim 4, wherein one
end of each pipe part has a cylindrical portion with an outer
diameter corresponding with the inner diameter of the other

end of the pipe part.
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6. Membrane holder according to claim 5 and 3,
wherein at least one ring shaped deflector plate is arranged
on each pipe part and wherein a longitudinal guide groove is
arranged on one of the inner surface of the ring shaped
deflector plate and the outer surface of the pipe part,
wherein a rib 1is arranged on the other of the inner surface of
the ring shaped deflector plate and the outer surface of the
pipe part and wherein the rib extends into the guide groove.

7. Membrane holder according to any of the preceding
claims, wherein each free end of the radially extending wall
parts comprises two coupling members and wherein each closing
part comprises on each end a closing member, wherein one
closing member of a wall part and one closing member of the
closing part provide a hinge of which the hinge axis is
parallel to the central tube axis.

8. Membrane holder according to claim 7, wherein the
two coupling members on the free end of the radially extending
wall are arranged coaxial with each other.

9. Membrane module comprising:

- a membrane holder according to one of the
preceding claims;

- bundles of hollow fibre membranes arranged between
each two adjacent radially extending wall parts and a closing
part, wherein the bundles extend parallel to the central pipe;

- at least one header arranged to one end of the
bundles of hollow fibre membranes to feed a liquid, such as
water, to the hollow fibre membranes;

- a closing member arranged to the other end of the
bundles of hollow fibre membranes for closing each hollow
fibre membrane; and

- a housing arranged between the at least one header
and the closing member, wherein the central pipe extends at

least through one of the closing member or at least one header
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to discharge filtered liquid.



