
Filtration system having fluid couplings The present invention relates to a filtration system which
comprises one or more flat filter, capillary tube 5 filter or wound filter modules with a permeate drain at
the edges and fluid couplings for connecting the filter modules to a fluid distributor, or to further filter
modules. 10 Many of the known filtration systems having flat filters, which are used, for example, for
wastewater cleaning, contain filter modules with a tubular or box shaped housing which is open at the
top and bottom and in which a plurality of flat filter elements are 15 arranged parallel to one another.
The gaps between the filter elements form passages through which the flow can pass. The filter
elements are embodied as pockets or cassettes in which a flexible or rigid drainage element is
surrounded on both sides by a support 20 nonwoven coated with a filter membrane - and referred to
below as a membrane nonwoven. Each filter element has openings which are arranged centrally or at
the edges and via which said filter element is connected to a pipe system for evacuation of the
permeate fluid 25 passing through the filter membrane. The drainage element serves as a spacer and
shaping support for the membrane nonwovens and for conducting away the permeate to the openings
and for evacuation thereof. The flow resistance of the drainage element influences the 30 distribution
of pressure in the interior of the filter element and, in association therewith, the efficiency of the filter.
NO 03/037489 Al describes a filter module for cleaning 35 wastewater, with a plurality of filter
membrane pockets which have at least one opening for draining the interior thereof and are arranged
vertically, parallel and preferably at the same distance from one another in  a rigid holder in such a
manner that a liquid can flow intensively through the gaps located between adjacent filter membrane
pockets. 5 DE 2 213 165 discloses a filter in which the filter cartridge consists of a multi-layered cloth
which is wound spirally and has two opposite, spiral end surfaces. The layers forming the cloth are
sealed in such a manner that the fluid entering the filter 



10 cartridge through a spiral end surface has to flow through at least one filter surface before being
able to leave the filter cartridge again. Each filter layer is located between two thin spacer layers
having a high pore volume. At least one fluid-impermeable layer is 15 placed against the surface of
one of the spacer layers. By means of the use of a thin spacer layer, a compact filter cartridge having
a large active filter surface per unit of volume is obtained. 20 US 5,304,312 describes a sealed filter
unit with a first and second end cap on the end sides, wherein the end caps have connectors for the
connection of lines for an untreated liquid to be filtered and for a permeate filtered out of said untreated
liquid. The 25 filter unit contains a filter element which is arranged between the end caps and consists
of a spirally wound, two-layered filter composite material which comprises a filter layer and a
liquid-impermeable spacer layer. At the two opposite end sides of the spirally wound filter 30
composite material, the edges of the filter layer are each connected in a liquid tight manner to the
spacer layer adjacent on the left and right. This construction ensures that the untreated liquid supplied
via the first end cap has to permeate the filter layer first in 35 order to be removed as permeate at the
second end cap.  perforated pipe. An untreated fluid to be filtered is supplied through the perforated
pipe and brought into contact with the spirally wound capillary filter mat. By means of a pressure
differential between the inside 5 and outside of the capillary filters, a permeate is filtered out of the
untreated fluid and removed from the interior of the capillary filters. Access to the interior of the
capillary filters is provided by the two end sides of the spirally wound capillary filter 10 mat being
provided with end caps made of a astable, curable material and the end caps obtained being cut to
size substantially perpendicularly to the longitudinal axis of the capillary filters. 15 During constant
operating conditions, such as trans-membrane differential pressure, solids content and flow velocity of
the untreated fluid, the capacity of a filtration system, i.e. the volume of untreated fluid filtered per hour,
is proportional to the active 20 filtration surface. Due to the production-induced limitations and to the
limited mechanical load-bearing capacity of industrially manufactured filter membranes, the size of the
active filtration surface of conventional filter modules upward is limited. 25 Therefore, in order to
construct filtration systems having a high filtration capacity, a large number of filter modules are
connected to one another in a type of parallel connection by means of a pipeline system. Pipeline
systems of this type which customarily have a 30 multiplicity of branches and pipe couplings are costly
to produce, complicated to install and increase the space required by the filtration system without
contributing to the filtration capacity. 35 Accordingly, it is the object of the present invention to provide
a filtration system having simple and effective fluid conduction. Furthermore, the invention is intended
to make it possible to connect a  multiplicity of filter modules to form a filtration system with a high
filtration capacity without the use of a complicated pipeline system. 



5 This object is achieved by a filtration system, comprising  one or more filter modules and  one or
more fluid couplings for coupling the filter modules to a fluid distributor and 10optionally for coupling
said filter modules to further filter modules, wherein  the filter modules are configured as flat filter,
capillary tube filter or wound filter                modules with single or double permeate outlet 15openings
at the edges;  the fluid couplings have at least one duct for permeate fluid, and  the duct for permeate
fluid is connected to the permeate outlet openings. 20 Developments of the invention are distinguished
in that the fluid coupling      has at least one duct for untreated fluid, which is isolated in a fluidtight
manner from 25the duct for permeate fluid;  has at least one duct for concentrate fluid, which is
isolated in -a fluidtight manner from the duct for permeate fluid;  has at least one duct for untreated
fluid and 30 at least one duct for concentrate fluid, which ducts are each isolated in a fluidtight manner
from the duct for permeate fluid;  comprises a coupling body which is of single-piece, two-piece or
three-piece design; 



35- comprises a coupling body which is of single- piece design and has at least one permeate
reservoir,thepermeatereservoirbeing connected to the duct for permeate fluid and to  the permeate
outlet openings of the filter module;  comprises a coupling body which is of single-piece design and
has at least one permeate reservoirand atleastoneconcentrate reservoir, the permeate reservoir being
connected to the duct for permeate fluid and to the permeate outlet openings of the filter modules, and
the concentrate reservoir being 10connected to the duct for concentrate fluid; and  comprises seals,
the seals preferably being annularly closed. 15 The filter modules are distinguished in particular in that
they  comprise one or two end walls, with at least one end wall having permeate outlet openings; and
preferably 20- at least one end wall is provided with one or more ducts for permeate fluid;  at least one
end wall has one or more ducts for untreated fluid;             at least one end wall has one or more ducts
for 25concentrate fluid; or 



at least one end wall has in each case one or more ducts for permeate fluid, untreated fluid and
concentrate fluid. 30 In another development of the invention, the filter modules comprise a housing
which is preferably of tubular configuration. In a particularly preferred embodiment, the filter 35
modules comprise one or more conduits for permeate fluid, the conduits running substantially parallel
to the filtration surfaces and connecting the two end sides of the filter modules.  Further refinements of
the filtration system according to the invention are reproduced in claims 17-19. 5 The invention is
explained in more detail below with reference to figures, in which, in a schematic illustration: Fig.
1shows a filtration system with three filter modules connected by fluid couplings; 10 Figs 2a-b show
fluid couplings having coupling bodies which are of single-piece and three-piece design; Figs 3a-c
show sectional views of filter modules; Fig. 4shows a sectional view of two filter modules 15which are
connected by means of a fluid coupling; Fig. 5shows a cross section of a preferred wound         filter
module having spirally wound flat filter elements with spacers located in-20between; and Figs 6a-d
show perspective sectional views of wound filter modules. 



Fig. 1 shows an example of a filtration system 1 25 according to the invention to which an untreated
fluid 200 to be filtered is supplied via a line 110. The untreated fluid 200 flows through three filter
modules (10', 10, 10), with a permeate fluid 220 being filtered out of the untreated fluid 200 and being
removed via a 30 line 130. Materials which cannot pass through the filtration membranes of the filter
modules (10', 10, 10) are concentrated in the untreated fluid 200. After flowing through the filter
modules (10', 10, 10), the untreated fluid 200 is therefore also referred to as a 35 concentrate fluid
210. The concentrate fluid 210 is removed via a line 120. The untreated fluid 200 and the concentrate
fluid 210 are not separated from each other here. On the contrary, during the continuous filtration
operation, a concentration gradient arises between the untreated fluid 200 and the concentrate fluid
210. The filter modules (10', 10, 10) are configured as flat filter, capillary tube filter or wound filter
modules 



5 having a single or double permeate drain at the edges and comprise one or more filter elements 60.
The lter elements 60 are designed as planar or spirally wound fiat filters or cylindrical capillary tube
filters. Multi-layered stacks of filter membranes and 'woven 10 spacer fabrics or filter pockets or
cassettes, as known in the prior art, are suitable as the flat filters. The stacks or filter pockets are
sealed in a fluidtight manner at at least two opposite edges. 15The filter modules (10', 10, 10) are
connected to one another and to the lines (110, 120, 130) in a fluidtight manner by means of fluid
couplings 70 such that the interior of the filter elements 60 is closed off - apart from trans-membrane
permeation - from the 20 untreated and concentrate fluids (200, 210). In a preferred embodiment of
the invention, the filter modules 10 (optionally also the filter module 10') are equipped with conduits 30
for permeate fluid 220. The 25 inside diameter of the conduits 30 is dimensioned in such a manner
that the permeate fluid 210 collected in the interior of the filter elements 60 can be removed from the
filter modules (10', 10, 10) in a manner virtually free from resistance. 30 The fluid couplings 70 shown
in Fig. 1 have one or more ducts 72 for untreated fluid 200, one or more ducts 73 for permeate fluid
220 and one or more ducts 74 for untreated fluid 210. 35 Fig. 2a shows, in top view and cross section,
a cylindrical fluid coupling 70a according to the invention, the fluid coupling comprising a three-piece
couplingbody(71a,71b,71c)madeofthree 



concentrically arranged rings of graduated size. The cylindrical space region enclosed by the inner ring
71a forms a duct 72 for untreated fluid 200. The space 5 region enclosed by the inner ring 71a and
central ring71b forms a duct 73 for permeate fluid 220. A further duct 74 for concentrate fluid 210 is
enclosed by the central ring 71b and the outer ring 71c. The ducts (72, 73, 74) are sealed off from one
another by means of in 10 each case two annular seals (75, 76, 77) arranged on opposite end sides of
the rings (71a, 71b, 71c). In order to illustrate the function of the fluid coupling 70a, the cross sections
and the openings on the end sides of capillary tube filter elements 60 are 15 illustrated in Fig. 2a. The
capillary tube filter elements 60 are arranged in the filter modules (10', 10, 10) in such a manner that
the openings on the end sides thereof are connected to the duct 73 for permeate fluid 220 and form a
line system through which permeate 20fluid 220 flows. A further fluid coupling 70b which is preferred
according to the invention is illustrated in Figure 2b. The fluid coupling 70b comprises a coupling body
71d 25 which is of single-piece design and has ducts (72, 73, 74) for untreated fluid 200, permeate
fluid 220 and concentrate fluid 210. In order to conduct away permeate fluid 220 from the filter
modules (10', 10, 10) and in order to connect four ducts 73 for permeate ,30 fluid 220, the coupling
body 71d is equipped with a distributor chamber 78 in the form of an annularly encircling recess. A
further distributor chamber 79 likewise embodied in the form of an annularly encircling recess connects
four ducts 74 for 35 concentrate fluid 210. The ducts (72, 73, 74) are sealed off from one another by
means of in each case two annular seals (75, 76, 77) arranged on opposite end sides of the coupling
body 71d.  The fluid couplings 70a and 70b shown in Figs. 2a and 2b are suitable for filter modules
(10', 10, 10) having a cylindrical cross section, in particular for wound filter modules and for capillary
tube filter modules, in which the tube openings of the capillary tube filter are arranged about a central
axis in an annular region which is preferably congruent to the distributor chamber 78. A fluid coupling
of the type shown in 10 Fig. 2c is suitable for flat filter modules with plane filter elements 60. A fluid
coupling 70c comprises a single-piece coupling body 71e. The other reference numbers have the
same meaning as in Fig. 2b. In addition, the cross sections of plane filter elements 15 60 are illustrated
in the top view of the fluid coupling 70c. Four ducts 72 and 74 in each case serve to conduct untreated
fluid 200 and concentrate fluid 210 further. 20 The coupling bodies 71a to 71e are preferably
composed of a basic material to which additives are optionally 



added. The basic material is selected from the group comprising polymers, such as polypropylene,
polyvinyl chloride and the like; thermoplastics, glass-fiber- 25 reinforced plastics, resins, rubber of
natural or synthetic origin, and mixtures of the abovementioned materials. Glass or carbon fibers are
preferably used as the additive. The coupling bodies 71a to 71e are produced in different ways, for
example by means of .30 injection molding, optionally followed by mechanical machining, or by
mechanical machining of blanks. As an alternative thereto, the coupling bodies 71a to 71e are
produced by layerwise lamination of suitably shaped or punched flat materials. Fig. 3a shows a filter
module 35 10 with filter elements 60 in cross section. The filter element 60 are configured as planar or
spirally wound flat filters or as capillary tube filters. The filter elements 60 illustrated in Fig. 3a is, for
example, a 



flat filter with two filter membranes (61, 63) and drainage element 62 located in-between, or a capillary
tube filter, wherein the reference numbers 61 and 63 refer to opposite sectional surfaces of the
capillary 5 tube wall and the drainage element 62 is entirely omitted. The filter module 10 comprises
two end walls 3 and 3' with outsides 31 and 31'. Open edge regions or  permeate outlet element 60
open 10 walls (3, 3') untreated fluid 220 and ducts    openings 65 and 67 of the filter at the outsides 31
and 31'. The end preferably have ducts (7, 7') for 200, ducts (8, 8') for permeate fluid (9, 9') for
concentrate fluid 210,  wherein the ducts (8, 8') are connected in a fluidtight manner by a permeate line
30. The permeate line 30, 15 which is arranged substantially parallel to the longitudinal axis or parallel
to the membrane surfaces of the filter elements 60, permits permeate :fluid 220 to be conducted away
through a plurality of interconnected filter modules 10 in a manner virtually 



20 free from resistance. The permeate line 30 forms a passage, which is virtually free from resistance,
for permeate fluid 220 which enters the interior of the filter elements 60 through the membranes and
the flow of which is obstructed by the drainage element 62 25 arranged in the interior or by the small
internal cross section of capillary tube filters. The ducts (7, 7') are preferably connected by an
untreated fluid line 40 which has outlet openings 41 in the wall thereof. The untreated fluid 200
supplied to the filtration system 1 30 is distributed uniformly into the filter modules 10 by the untreated
fluid line 40. Fig. 3b illustrates a filter module 10' having single permeate outlet openings 65 at the
edge. In the filter 35 module 10', edge regions or permeate outlet openings 67 of the filter elements 60
are enclosed in a fluidtight manner by an end wall 3'. Permeate fluid 220 is conducted out of the filter
elements 60 only via open  edge regions or permeate outlet openings 65 in an end wall 3. The other
reference numbers have the same meaning as in Fig. 3a. In addition, the filter module 10' illustrated in
Fig. 3b is equipped with a housing 5 4. The housing 4 is connected to the end walls 3 and 3' in a
fluidtight manner. The filter module 10 illustrated in Fig. 3a can be provided with a housing 4 in the
same manner as the filter module 10' (however, the housing 4 has not been shown in order to keep
10Fig. 3a clear). Fig. 4 shows, in an exploded illustration, a sectional view of the connection between
two filter modules 10 by means of a fluid coupling 70b, where the reference numbers have the same
meaning as in Figs. 2b and 3a. Untreated fluid flows through the ducts (7, 7') in the end walls (3, 3') of
the filter modules 10 and through the duct 72 of the coupling body 71d. Permeate fluid filtered out of
the untreated fluid flows out of the 20 interior of the filter elements 60 through permeate outlet
openings (65, 67) in the end walls (3, 3') into the permeate reservoir 78 of the coupling body 71d and
is conducted further through the permeate line 30 communicating with the permeate reservoir 78 via
ducts 25 (8, 8'). The connection via the permeate reservoir 78 means that the permeate line 30 and
the ducts (8, 8') do not need to be brought into overlap with the duct 73. This is apparent from Fig. 4 in
which the permeate line 30 of the filter module, which is only partially 30 illustrated on the right side of
the figure, is arranged at the bottom and the permeate line 30 of the 



filter module 10, side, is the two  which  is fully  depicted on the  left  35 reservoir 78 and the duct 73.
The same applies to the conducting away of the concentrate fluid, wherein the passage 9 in the end
wall 3 of the filter module 10 depicted on the left in Fig. 4 communicates with the  passage 9' in the
end wall 3' of the filter module depicted on the right, via the concentrate reservoir 79 and the duct 74. 5
A particularly preferred embodiment of the filtration system 1 according to the invention, the
embodiment comprising a novel wound filter module not hitherto known in the prior art, is described
below. Reference is made here in particular to Fig. 5 and Fig. 6a to 6d. 10 In the novel wound filter
module, the filter membranes (61, 63) are preferably each laminated to one of the two sides of the
drainage layer 62. In particular, the filter elements 60 are manufactured from a ribbon-shaped,
preferably flexible filter composite material 15 which is laminated in a virtually continuously operated
laminator from two ribbon-shaped filter membranes and a ribbon-shaped drainage layer by means of
liquid adhesive or solid ribbon-shaped adhesive means, such as adhesive nets or adhesive films. In
order to produce 



20 the ribbon-shaped filter composite material, for example, a first ribbon-shaped filter membrane, a
first ribbon-shaped adhesive net of thermoplastic polymer, a ribbon-shaped drainage layer, a second
ribbon-shaped adhesive net of thermoplastic polymer and a second 25 ribbon-shaped filtration
membrane are each supplied from a separate stock reservoir reel and combined in a pressure roll
couple to form a ribbon-shaped stack, the ribbon-shaped stack is heated at its top and bottom sides in
a heated roll couple and subsequently cooled 30 such that the first and second adhesive nets melt and
subsequently cool, causing the drainage layer to become durably adhesion bonded to the filter
membranes. The drainage layer is composed of a polymer, inorganic 35 or metallic ribbon material
which has an open structure to conduct fluids through. The material of the drainage layer is preferably
a lattice or spacer net made of plastic. Spacer nets known in the prior art consist of  first and second
sheetlike loop structures and a system of pile threads arranged between said first and second loop
structures. The pile threads are spaced orderly relative to one another and in the warp or weft 5
direction of the loop structures, each pile thread passing alternatingly through loops of the first and
second loop structures such that the pile thread has a sawtooth or spiral course. 10 The filter
membrane is constructed of one or more layers, preferably two layers. Customary two-layer filter
membranes consist of a support nonwoven and of a porous membrane layer. During the production of
filter composite material, the support nonwoven is bonded or 15 laminated to the drainage layer such
that the porous membrane layer is arranged on the outside of the filter composite material. The porous
membrane layer is bonded to the support nonwoven by wet coagulation or lamination. In wet
coagulation, the porous membrane 20 layer is deposited on the support nonwoven; otherwise, it is
laminated onto the support nonwoven. The porous membrane layer preferably consists of polyether
sulfone, polysulfone, polya.crylonitrile, polyvinylidene fluoride, polyamide, polyetherimide,cellulose
acetate, 25 regenerated cellulose, polyolefin or fluoropolymer. The porous membrane layer is for
example produced by a nonwoven or woven fabric being coated with polymer solution and the polymer
being precipitated out in a subsequent phase inversion step. Alternatively thereto, 30 a polymer sheet
is suitably stretched to produce pores in the polymer sheet. The stretched polymer sheet is then
laminated onto a support nonwoven for mechanical stabilization. Filter membranes produced by these
methods are commercially available, for example as 35 NADIR@ membranes (MICRODYN-NADIR
GmbH, Wiesbaden) or CelgardO flat sheet membranes (Celgard Inc., Charlotte, NC, USA). 



In order to produce the filter elements 60, filter blanks having a suitable, preferably rectangular shape,
are cut out, for example, from a filter composite material of the above-described type. The filter blanks
5 obtained are sealed in a fluidtight manner at the edges by means of known methods, such as, for
example bonding the drainage layer to the filtration membranes by thermal or ultrasonic welding;
adhering, wherein, in an edge region of the filter 10 blank, a liquid adhesive is introduced between the
drainage layer and the filter membranes and cured/crosslinked; dip cementing, wherein an edge
region of the filter blank has an adhesive applied to it on the top and 15bottom sides and also on the
cut face/abutting edge; machine stitching with a thread; or by means of a mechanical clamping device.
20 In this case, at least two mutually opposite edge regions, preferably three or four edge regions of
the filter blanks, are sealed in a liquid tight manner over their entire length. 25 The preferably
rectangular filter elements 60 thus obtained have a first and second edge region (64, 66) sealed in a
fluidtight manner and a third and fourth open (i.e. unsealed) or sealed edge region (65, 67). 30 One or
more filter elements 60 stacked on one another are wound to form a cylindrical spiral body and are 



fixed in said shape by suitable mechanical holding devices, such as, for example, bands or rings. An
exemplary wound arrangement is illustrated in Fig. 5. 35 The flat filter elements 60 are preferably
wound around a distributor pipe 40 for untreated fluid. In a development of the invention, one or more
spacer elements 80 which are of sheetlike design and through  which the flow can pass are added to
the single-layer or multi-layer stack of flat filter elements 60 prior to the spiral body being wound (see
Fig. 5). Said spacer elements 80 are, for example, wide-meshed 5 lattices or nets made of plastic. One
spacer element 80 is preferably inserted in each case between two flat filter elements 60. In a
particularly preferred embodiment of the 10 invention, one or more, preferably tubular permeate lines
30 are added to the winding arrangement or the spiral body. The permeate lines 30 are arranged
between two adjacent flat filter elements 60 or between a flat filter element 60 and a spacer element
80 in such a 15 manner that the longitudinal axis thereof is oriented substantially parallel to the
longitudinal axis of the winding arrangement. The length of the permeate lines 30 corresponds here to
the length of the wound arrangement, i.e. to the width of the flat filter 20 element 60. The spiral body
which is fixed by means of holding devices and with the optional distributor pipe 40 and the optional
permeate lines 30 is provided with a first 



25 end wall 3 by being cast on the end side with a    predetermined height with reinforce the end wall
3, or carbon fibers to the 35 thereto, the spiral body casting mold in such a  light to form a preform
which encloses the first edge region 65 in a fluidtight manner. The preform is removed from the casting
mold and is mechanically machined by means of sawing, milling, turning or 5 grinding machines in
order to provide the first end wall 3 with a precisely defined final shape and in order to expose and to
open the edge region 65 on the outside 31 of the end wall 3, thus producing access through which a
flow can pass to the interior of the 10 flat filter element 60, i.e. to the drainage layer 62. In the same
manner, the optional distributor pipe 40 and the optional permeate lines 30 are opened by mechanical
machining. In addition thereto, if required, drilling or milling is carried out in order to remove 15 resin
from the interior of the distributor pipe 40 and the permeate lines 30. In a development of the invention,
a duct 9 for concentrate fluid is drilled into the end wall 3. The wound filter module is preferably
provided with a second end wall 3', wherein 20 the second end wall 3' is manufactured in the same
manner as the first end wall 3, for example by casting with a liquefied, curable material and
subsequent mechanical machining. 25 Owing to the three-layered construction thereof consisting of
two filter membranes (61, 63) and the drainage layer 62 located in-between, the flat filter elements 60
are robust and withstand a trans-membrane differential pressure between the outside of the filter 30
membranes (61, 63) and the drainage layer 62 of greater than 2 bar, preferably greater than 10 bar,
and particularly preferably greater than 20 bar without mechanical damage or leaks forming. According
to the invention, the flat filter elements 60 have a length of 350.1to6.0 m,preferably of0.4to4.0 m,and
particularly preferably of 0.6 to 2.5 m,in the direction of the axis 2. The space region which is 



filled with the spirally wound flat filter elements 60  has a radial dimension of 0.05 to 1.5 m, preferably
of 0.1 to 1.25 m, and particularly preferably of 0.2 to 0.8 m, with respect to the axis 2 as the central
axis of the spiral winding. In this case, the radial 5 distance (referred to in Fig. 5 by the reference
number 160) between the outside of the spirally wound flat filter elements 60 and the inside, which is
adjacent to the outside, of the same or further flat filter elements 60 is 0.1 to 20 mm, preferably 0.3 to 8
mm, 10 and particularly preferably 0.5 to 3 mm. The spirally wound filter module 1 having the
abovementioned dimensions has an active filtration surface of greater than 50 m2, preferably greater
than 250 m2 and particularly preferably of greater than 1000 m2 per 15 filter module. Fig. 5 shows
schematically the cross section of a preferred filter winding with the distributor pipe 40 and two spirally
wound flat filter elements 60 and a 20 spacer element 80 arranged between the flat filter elements 60.
The spacer element 80 is preferably configured as a wide-meshed lattice or net of plastic. The radial
distance between the outside of the spirally wound flat filter elements 60 and the inside, which is 25
adlacent to the outside, of the same or further flat filter elements 60 is referred to by a double arrow
160. The radial distance 160 is 0.1 to 20 mm, preferably 0.3 to 8 mm, and particularly preferably 0.5 to
3 mm. 30 Fig. 6c shows a perspective, partially sectioned view of the preferred wound filter module
with two end walls (3, 3') and a housing 4, wherein the edges of the end walls (3, 3') are connected to
the housing 4 in a 35 fluidtight manner. The end walls (3, 3') are expediently provided with centrally
arranged ducts (7,  7') for the conduction through of an untreated fluid to be filtered. The housing 4 is
preferably of tubular  configuration. In an expedient development, the housing 4 is provided on the end
sides with flanges (11, 13) which make it possible to connect the wound filter module in a simple
manner to further filter modules or to other components of a filtration system. The wound filter module
withstands an internal pressure of greater than 2 bar, preferably greater than 10 bar, and particularly
preferably greater than 20 bar without mechanical damage or leaks forming. 10 



Fig. 6d shows the preferred wound filter module with two end walls (3, 3') and a centrally arranged
distributor pipe 40 which connects the ducts (7, 7') in the end walls (3, 3'). The wall of the distributor
pipe 15 40 has one or more openings 41 through which the untreated fluid flows outward in the radial
direction into the space between the spirally wound flat filter elements 60. Furthermore, Fig. 6d shows
a permeate line 30 with ducts (8, 8') and ducts (9, 9') for concentrate 20fluid.  wo
2010/01534619PCT/EP2009/005472 List of reference numbers 1Filtration system 10, 10'Filter module
53, 3'End wall of the filter modules 4Housing of the filter module 11, 13Housing flanges 7, 7'Duct in the
end wall for untreated fluid 8, 8'Duct in the end wall for permeate fluid 10 9, 9'Duct in the end wall for
concentrate fluid 30Permeate line 40Untreated fluid line, distributor pipe 



41Outlet openings in the untreated fluid 15line 60Filter element 65,66,67,68Edge regions of the filter
elements 70,70a,70b,70cFluid coupling 71a,71b,71c,71d,71e Coupling bodies 20 72Duct in the fluid
coupling for untreated fluid 73Duct in the fluid coupling for permeate fluid 74Duct in the fluid coupling
for 25 concentrate fluid 75Seal for untreated fluid 76Seal for permeate fluid 77Seal for concentrate
fluid 78Permeate reservoir 30 79Concentrate reservoir 



200Untreated fluid 210Concentrate fluid 220Permeate fluid  WO 2010/01534620PCT/EP2009/005472
Patent claims 1.A filtration system 1, comprising  one or more filter modules (10, 10') and 5 - one or
more fluid couplings (70, 70a, 70b, 70c, 70c) for coupling the filter modules (10, 10') to a fluid
distributor and optionally for coupling said filter modules to further filter modules (10, 10'), wherein 10-
the filter modules (10, 10') are configured as flat filter, capillary tube filter or wound filter modules with
single or double permeate outlet openings (65, 67) at the edges;  the fluid couplings (70, 70a, 70b,
70c) have at 15least one duct (73) for permeate fluid, and the duct (73) for permeate fluid is connected
to the permeate outlet openings (65, 67). 2.The filtration system (1) as claimed in claim 1, 



20characterized in that the fluid coupling (70, 70a, 70b, 70c) has at least one duct (72) for untreated
fluid, which is isolated in a fluidtight manner from the duct (73) for permeate fluid. 25 3.The filtration
system (1) as claimed in one or more of claims 1 and 2, characterized in that the fluid coupling (70,
70a, 70b, 70c) has at least one duct (74) for concentrate fluid, which is isolated in a fluidtight manner
from the duct (73) 30for permeate fluid. 4.The filtration system (1) as claimed in claim 1, characterized
in that the fluid coupling (70, 70a, 70b, 70c) comprises a coupling body (71a, 71b, 3571c, 71b, 71e)
which is of single-piece, two-piece or three-piece design.  5.The filtration system (1) as claimed in
claim 1, characterized in that the fluid coupling (70, 70a, 70b, 70c) comprises a coupling body (71d,
71e) which is of single-piece design and has at least  5 one permeate reservoir (78), the permeate
reservoir (78) being connected to the duct (73) for permeate fluid and to the permeate outlet openings
(65, 67) of the filter modules (10, 10'). 106.The filtration system (1) as claimed in claims 3 



and 5, characterized in that the coupling body (71d, 71e) which is of single-piece design comprises at
least one concentrate reservoir (79), the concentrate reservoir (79) being connected to 15the duct for
concentrate fluid (74). 7The filtration system (1) as claimed in claim 1, characterized in that the fluid
couplings (70, 70a, 70b, 70c) comprise seals (75, 76, 77), the 20seals (75, 76, 77) preferably being
annularly closed. 8The filtration system (1) as claimed in claim 1, characterized in that the filter
modules (10, 10')  25 comprise one or two end walls (3, 3'), with at least one end wall (3, 3') having
permeate outlet openings (65, 67). 9. The filtration system (1) as claimed in claim 8,  30 characterized
in that at least one end wall (3, 3') of the filter module (10, 10') has one or more ducts (8, 8') for
permeate fluid. 10. The filtration system (1) as claimed in claim 8,  35 characterized in that at least one
end wall (3, 3') of the filter module (10, 10') has one or more ducts (7, 7') for untreated fluid.  11. The
filtration system (1) as claimed in one or more of claims 8 to 10, characterized in that at least one end
wall (3, 3') of the filter module (10, 10') has one or more ducts (9, 9') for 5concentrate fluid. 12. The
filtration system (1) as claimed in claim 1, characterized in that the filter modules (10, 10') comprise a
housing (4). 



10 13. The filtration system (1) as claimed in claim 12, characterized in that the housing (4) of the filter
modules is of tubular configuration. 1514. The filtration system (1) as claimed in claim 1, characterized
in that the filter modules (10, 10') comprise one or more permeate lines (30). 15. The filtration system
(1) as claimed in claim 1, 20  characterized in that the filter modules (10, 10') comprise one or more
untreated fluid lines (40), the wall of the untreated fluid lines (40) having outlet openings (41). 25 16.
The filtration system (1) as claimed in claim characterized in that the filter modules (10, 10') are
configured as spiral wound filter modules and comprise one or more flat filter elements (60) having in
each case two or three edge regions (66, 30  67, 68) sealed in a fluidtight manner, with two of the
edge regions (66, 68) sealed in a fluidtight manner running substantially in the axial direction between
the two end sides of the filter module (10, 10'). 35 17. The filtration system (1) as claimed in claim 16,
characterized in that the filter modules (10, 10') have an active filtration, surface of greater than  WO
2010/01534623PCT/EP2009/005472 50 m2,preferablygreaterthan250 m2,and particularly preferably
of greater than 1000 m2. 


