1 4 JUN 2006 MEMBRANE FI LTER HOUSI NG AND METHOD OF USI NG THE SAME The
present invention relates to a nenbrane filter housing, conpri?igﬁ %
housi ng of a dead-end filter, conprising a housing with a feed ﬁ gtmﬁa
perneate outlet and at | east two nenbrane filters provided in the housing,
wherein a fluid to be filtered is fed via the feed inlet to the nenbrane
filters, and a perneate streamis discharged via the perneate outlet. The
invention also relates to a nethod using such a nenbrane filter housing of
a dead-end filter. A menbrane filter housing as nentioned above is

ol urality ORENRRANIEFBCHER OURIRG AN MIETHD ORBEARE Ttk Rl 29° 2

plurality ne no es 1s p usi ng such I'n the
direction of flow, they he substantially in each others extended
direction. A housing of this kind is showmn in Figure 1. It can be clearly

tSﬁen tthftt t t h]t; C%%éﬂeﬁﬂ?vfeﬁ{ogtﬂg&tésﬂb?{llntexfnbfdrr]léifﬂt_eI’ Roléng, fc}nlnbﬂéiﬁg aatnd Iﬁr
e outl et {01 _.per al e, 0 | nown. 11 er. nousi n a.l 0] a e
ends of ¢ ndOEREPhg depisnd Bl tCRglggS%ﬁm?‘ﬁwﬁqﬁ?Mﬁ%& SR pnoks,
The first iogtletand atdesst enmembeane| filfers progided in the hoasinguwhereir BWid nodul es
in the housbmg filfer&is fddnda SdTRed Ahlel &b EiceRMbPNIER1R)Ss, Zntihepérardiel S | et

For Cti 1'tr aton e i 8eedh uik ShE pERFG SIRGS e iGAR P idues 16a TN BEE
nodul es 4, methodusingsuchiagnerrape filterhousingofasead-euhtiligs 5. Consequently,

the pressure at the feed side is the highest near | and the | owest near

| 1. Correspondi nylmembrage filtes Sousing s mremtionede gbovgt ist geacrafgrimeameinsi de near
| "and the hiradies! IMe@h prior & anemEbianeTtel (ha¥sihgs Arplantydyf ieebracal
pressure diflgRance Quel if Nen R Q0% Gl AT TRLARG: BESRSYT Geglild er ence,

) and equals”thetTeed pressuré mnus _the perneate countérpressure. Due
to pressursabstayiply in eaghothaypexipnded diegtion, Abgmgrr@atféhls kiwris shawibid near 11.
Thgse _pregagire il a1 b cRarlpkeenChUSHE ddyinédiiens Goththe finter bﬁﬂﬁﬁdoﬂfeefrg ure
reductions | t rane
il ter moad et B8uR sdilof RBRenk BP I RBEH BRR! foul|rE ool STV OTE
will foul riBeendsodihiqRousiig. will therefore be subjected to a greater

mechani cal | oad. The nore centrally ]
However, these known housings have several drawbacks. The first is that

the membrane flux through the various membrane modules in the housing is not
the same. At reference numeral 2 the feed is let into the housing 1 and at
reference numeral 3 the permeate is discharged. For filtration, the feed will
therefore be conducted through the membrane modules 4, 4', 4", 4" to the central
permeate conduit 5. Consequently, the pressure at the feed side is the highest near
I and the lowest near II. Correspondingly, the pressure is the lowest at the
permeate side near I and the highest near II. The membrane flux is driven by the
local pressure difference over the membrane (transmembrane pressure difference,
TMD) and equals the feed pressure minus the permeate counterpressure. Due to
pressure losses, this TMD will clearly be greater near I than near II. These
pressure differences are caused by the counter-oriented pressure reductions
occurring at the feed side and permeate side in the membrane filter modules. Due
to the irregular membrane flux, the terminal modules will foul more heavily and
will therefore be subjected to a greater mechanical load. The more centrally
placed membranes will initially contribute less to the filtration. Moreover, such
an irregular membrane flux will lead to the problem that during cleaning not all
the membrane modules will be cleaned equally well. This has a negative effect on
the entire productivity of the membrane filtering installation.
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The object of the invention is to provide an improved membrane filter
housing that does not exhibit the aforementioned drawbacks. A particular object
of the invention is to provide an improved membrane filter housing having a
regular membrane flux. The object of the invention is finally to provide a
membrane filter housing that simplifies the construction and the continued
operation of a filter installation using such membrane filter housings.

In order to realise the above mentioned objectives, the inventions provides
a membrane filter housing of the kind mentioned in the preamble and which is
characterised in that one of the permeate outlet and the feed inlet is located at
least at one end of the membrane filter housing and the other one is located at a
position substantially in the middle of the membrane filter housing. The housing
according to the invention has a number of advantages. The most important
advantage is an even pressure difference of the feed side relative to the permeate
side, irrespective of the position in the housing. Another advantage is the spatial
separation between the feed conduits and the permeate conduits.

The membrane filter housing according to the invention is applied with
"dead end" filtration. If, as may in practice be taken as starting point, all the
membrane modules have an equal pressure drop, then all the modules will have a
same transmembrane pressure and consequently a same membrane flux. This
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it is also an option to provide a concentrate outlet at a position substantially in the

middle of the membrane filter housing.

The invention also provides a filter system in which at least one
membrane filter housing according to the invention is applied. Preferably a filter
system is used of the kind in which several membrane filter housings according
to the invention are used. The respective feed inlets may then be coupled to a
common feed conduit such that the flow approaches the respective membrane
filter housings successively.

Further preferred embodiments are mentioned in the dependent claims.

Herein below the invention will be further explained with reference to the
appended drawings. The figures represent preferred embodiments of the
invention without limiting the invention thereto.

Figure 1 shows a membrane filter housing according to the prior art.

Figures 2 to 2D show a membrane filter housing according to a first
embodiment.
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is supplied via the feed connection

and permeate is discharged via permeate
outlet 3. Although the permeate conduit 5 is embodied continuous, it may
optionally be omitted at position II. When fluid to be filtered is supplied at the
inlet 2, it will penetrate through the membrane modules 4' and 4, and 4" and 4",
respectively, reach the permeate conduit 5 and will subseqﬁently exit the housing
via 3. Filtration is effected as a result of the transmembrane pressure difference
between the feed side and the permeate side. The pressure difference is the
driving force. Because of pressure losses in the membrane modules, the pressure
will be higher at the feed side near 1l than near I. Accordingly, the pressure will
be higher in the permeate conduit near II than near 1. This results in the pressure
difference being substantially constant over the entire membrane filter housing.
This provides a very constant membrane flux over the entire membrane filter
housing.

Figure 2A shows a filter system wherein two of the membrane filter
housings shown in Figure 2 are linked together. Feed is supplied via the central
feed conduit 6. The arrow A indicates the direction of flow of the feed through
the central feed conduit 6. Initially feed will reach the membrane filter housing 1
and subsequently the membrane filter housing 1'. As the feed rate near position 7
will be greater than near position 8, the diameter of the feed conduit 6 is
preferably designed to be larger at position 7. If the membrane filter housings 1
and 1' are identical, the flow rate near position 7 will generally be twice as large
as near position 8. Therefore, near position 7 the diameter of the feed conduit 6
will preferably be so much larger than near position 8, that the velocity of the
flow of the feed is constant.
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Figure 3 shows another embodiment of the membrane filter housing
according to the invention, wherein feed inlet connections 2 are provided at the
ends of a membrane filter housing 1, and a permeate outlet 3 in the middle of the
filter housing 1. The principle of operation of a membrane filter housing
according to Figure 3 is substantially the same as that of Figure 2. But the
direction of flow through the membrane modules is reversed.

Figure 4 shows an embodiment in which the filtering apparatus according
to Figure 2 is being rinsed. To this end rinse water is supplied near the permeate
outlet 3, flows via the permeate conduit 5 through the membrane modules 4 and
exits the apparatus via the feed inlet 2. The system as shown in Figure 3 can be
cleaned similarly by back-flushing permeate.

To a person skilled in the art it is, moreover, obvious that the direction of
filtration can be reversed. In the Figures 1-3 filtration takes place from the inside
to the outside. This means that the feed is at the inside of the membrane while the
permeate is at the outside. When the filtering apparatus is reversed, feed will be
at the outside and the permeate at the inside (see Figure 4). Rinsing of the
installation will then take place in reversed direction.
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filtration can be reversed. In the Figures 1-3 filtration takes place from
the inside to the outside. This neans that the feed is at the inside of
the menbrane while the perneate is at the outside. Wen the filtering
apparatus is reversed, feed will be at the outside and the perneate at the
inside (see Figure 4). Rinsing of the installation will then take place in
reversed direction. 6 1 4 JUN 2006 The invention is not limted to the
enbodi nents shown in the figures.




After reading the foregoing description, further nodifications wll becone
clear to a person skilled in the art, and these fall under the P;gﬁﬁﬁhéve
scope of the present invention. For maintenance purposes it is,

exanpl e, possible to drain the housing by opening the connections 14 shown
in the figures (see for exanple Figure 2C). The entire apparatus can be
enptied very easily, for exanple, by also opening the remaining
connections, or by using locally appILfd pressure, which may be realised,
for exanple, with the aid of liquid or’ gas such as conpressed air. 1 4 JUN
2006 7 CLAIM5 1. A menbrane filter housing of a dead-end filter, conprising
a housing with a feed inlet, a perneate outlet and at |east two nenbrane
filters provided in the housing, wherein a fluid to be filtered is fed via
the feed | fHeAIM® the nmenbrane filters, and a perneate streamis

di scharged via the perneate outlet, characterised in that one of the
pernmeate outlet and the feed inlet is located at |east at one end of the
menbrane filter housing and the other one is |located at a position
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system according to claim4, characterised in that it conprises nenbrane
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membrane filter housing and the permeate outlets are located at the two ends of
the membrane filter housing.

3. A membrane filter housing of a dead-end filter according to claim
2, characterised in that the concentrate outlets are provided near the ends of the
membrane filter housing.

4, A filter system, characterised in that it comprises at least one
membrane filter housing of a dead-end filter according to one of the preceding
claims.

5. A filter system according to claim 4, characterised in that it

comprises membrane filter housings of a dead-end filter according to claim 2 or 3,
each of which being coupled with the respective feed inlet to a common feed
conduit, such that the flow approaches the respective membrane filter housings of
a dead-end filter successively.

6. A filter system according to claim 5, characterised in that the
diameter of the common feed conduit decreases in the direction of flow.

7. A filter system according to claim 6, characterised in that the
diameter decreases such that the velocity of the flow of the liquid to be filtered is
substantially constant in the entire common feed conduit.




conduit, such that the flow approaches the respective nenbrane filter

housi ngs of a dead-end filter successively. 6. Afilter systen1qqc9hp@mg
to claimb5, characterised in that the dianeter of the conmon feed conduit
decreases in the direction of flow 7. Afilter systemaccording to claim
6, characterised in that the dianmeter decreases such that the velocity of
the flow of the liquid to be filtered is substantially constant in the
entire common feed conduit. 1 4 JUN 2@6 8 8. A nenbrane filter housing of
a dead-end filter according to claim characterised in that feed inlets are
provi ded at both ends of the nenbrane filter housing and a perneate outl et
is located at a position substantially in the mddle of the nenbrane
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10. the middle of the membrane filter housing.

10. A filter system, characterised in that the same comprises at least

one membrane filter housing of a dead-end filter according to one of the claims 8
or 9.

11. A method of filtering a liquid by means of dead-end filtration,
characterised in that the same uses a membrane filter housing of a dead-end filter
according to one of the preceding claims 1 to 3 or 8 to 9 or a filter system
according to one of the preceding claims 4 to 7 or 10.




