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Description

Field of the Invention

[0001] The present invention generally relates to fluid-
permeable tubes, inparticularly fluid-permeable tubes for
aeration or water content management of soils.

Background of the Invention

[0002] Fluid-permeable tubes for aeration or water
content management of soils are known in the art. Poly-
meric and perforated tubes, wound with polymeric fiber
fleeces are inserted in the soil to drain off water from the
soil, or to infiltrate soil with air or water.
[0003] A challenge at present is the provision of biode-
gradable tubes for such purposes. This because in var-
ious applications, this fluid-permeable tube needs top be
provided only temporarily or for a relative short period in
time. Taking back the tube out of the soil is usually not
possible or time consuming hence expensive. The non-
biodegradable tubes stay in the soil as waste.
[0004] Biodegradable polymers, like polylactic acid
polymer or starch based polymers are known, even in
tube form, e.g. from EP2718076.

Summary of the Invention

[0005] The challenge to provide biodegradable fluid-
permeable tubes for aeration and/or water content man-
agement of soils remains, in particularly tubes having a
predictable service time and biodegradation time.
[0006] According to a first aspect of the invention, a
fluid-permeable tube comprising a tube body provided
with holes for the passage of fluid in the radial direction,
and one ormore fluid -permeable filtration layers encom-
passing the outer wall of said tube body. The tube body
comprises biodegradable polymer and the one or more
fluid-permeable filtration layers comprise biodegradable
polymer.
[0007] According to someembodiments, the tubebody
maybeprovidedwith holes for the passageof liquid in the
radial direction, and said fluid -permeable filtration layers
is liquid-permeable. According to some embodiments,
the tubebodymaybeprovidedwith holes for the passage
of gas or air in the radial direction, and said fluid -perme-
able filtration layers is gas-permeable.
[0008] In the scope of this invention, biodegradable
means that the material is able to decay naturally and
without harming the environment and is demonstrated by
certification according to at least EN14995 (Plastics.
Evaluation of compostability. Test scheme and specifica-
tions)
[0009] The tube body is provided with holes for the
passage of fluid in the radial direction of the tube body.
These holes may be openings spread over the total sur-
face of the tube body. Preferably the holes, also referred
to as openings, are distributed evenly over the surface of

the tubebody. Theopenareaof the holesmay formabout
1 to 40% of the total surface of the tube body, more
preferably between 2 to 25%, such 3 to 20%. The holes
may be circular perforations or have any other circum-
ference, like having a square circumference, an oblong
circumference, e.g. rectangular, rounded angle rectan-
gular, oval or racetrack-shaped. The open area of each
holemaybeabout 2 to 500mm2,morepreferably12 to50
mm2, even more preferably 4 to 20 mm2.
[0010] The holes may be provided according to a reg-
ular distribution, e.g. in groups of holes, eachgroupbeing
provided at a given axial position of the tube body. The
interdistance between groups may be about identical
between the groups. The holes of each group may be
evenly distributed around the perimeter of the tube, e.g.
with about equal qual angles between two adjacent
holes.
[0011] The tube body may have a rectangular, even
square, a circular or an oblong radial cross section.
Preferably the tube body has a circular radial cross sec-
tion. The outer diameter of the tube body may be in the
range of 5 to 2500mm,more preferably in the range of 10
to 160mm,most preferably in the range of 40 to 105mm,
e.g. from 55 to 105mm, e.g. in the range of 55 to 85 mm
such as 45mm, 50mm, 55mm, 60mm, 65mm, 70mm
75mm or 80mm.
[0012] Said filtration layer or layers may be referred to
as sleeve or filter cover. In the context of this invention,
the term "filtration" in filtration layer is to beunderstoodas
the property that the layer prevents soil particles from
penetrating the tube body.
[0013] The filtration layer or layers together or each
layer individual may have pore diameter O90 of less than
or equal to 2000 µm, measured in line with the certifica-
tion BRL1412 of Kiwa Nederland B.V.
[0014] The composition of the biodegradable polymer
of the filtration layer or sleeve may comprise polylactic
acid (PLA), starch (like maize starch, corn starch, rice
starch and alike), polyhydroxyalkanoates (PHA), polyhy-
droxybutyrates (PHB), biodegradable polyurethane (PU)
and copolymers of similarmono‑, oligo‑or polymers , and
combinations of those polymers.
[0015] Optionally the fluid-permeable tube may com-
prise more than one fluid-permeable filtration layer, such
as2, 3, 4, 5 or evenmore fluid-permeable filtration layers,
each comprising biodegradable polymer. The layers
which may be provided form the same or from different
material, may encompass one or more other layers. As
such they form a layer of layers.
[0016] According to some embodiments, the one or
more fluid permeable filtration layers may comprise bio-
degradable manmade polymer. The fluid permeable fil-
tration layers may be liquid and/or gas-permeable.
[0017] In the scope of this invention, manmade poly-
mer refers to polymer or polymer composition that is
made though the intervention of a human. Manmade
may also be referred to by semi-synthetic or synthetic
polymer, in comparison to natural polymers. Manmade
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polymer fibers refers to fibers being provided from man-
made polymer.
[0018] The pore diameter O90 according to the certi-
fication BRL1412 of Kiwa Nederland B.V. of the one or
more fluid permeable filtration layers, each of the layers
or the combination of layers of the fluid-permeable tube
according to the invention,mayvarybetween300µmand
2000µm, e.g. between 300µm and 1500µm, such as
between 350µm and 1150µm, e.g. between 400µm
and 1100µm, e.g. may be 450µm plus or minus 100
µm, 700µm plus or minus 100µm, or 1000µm plus
150µm or minus 250µm or minus 150µm.
[0019] According to some embodiments, the pore dia-
meterO90according to thecertificationBRL1412ofKiwa
Nederland B.V. of the one or more fluid permeable filtra-
tion layers is between 300µm and 2000µm, such as
between 300µm and 1500µm.
[0020] According to some embodiments, the one or
more fluid permeable filtration layers may comprise bio-
degradable manmade polymer fibers.
[0021] Optionally the fluid-permeable tube may com-
prise more than one fluid-permeable filtration layer, each
comprising biodegradablemanmadepolymer fibers. The
layers may comprise identical, similar or different biode-
gradable manmade polymer fibers.
[0022] The composition of the biodegradable man-
made polymer fibers of the each of the one or more fluid
permeable filtration layers may comprise polylactic acid
(PLA), starch (like maize starch, corn starch, rice starch
and alike), polyhydroxyalkanoates (PHA), polyhydroxy-
butyrates (PHB), biodegradable polyurethane (PU) , and
copolymers of similar mono‑, oligo‑ or polymers , and
combinations of those polymers.
[0023] The composition of the biodegradable polymer
of eachof the oneormore fluid permeable filtration layers
may comprise more than one type of biodegradable
manmadepolymer fibers, eachbiodegradablemanmade
polymer fiber being provided from polylactic acid (PLA),
starch (like maize starch, corn starch, rice starch and
alike), polyhydroxyalkanoates (PHA), polyhydroxybuty-
rates (PHB), biodegradable polyurethane (PU) , and
copolymers of similar mono‑, oligo‑ or polymer, and
combinations of those polymers.
[0024] The biodegradable manmade polymer fibers
may be combined with other biodegradable fibers, like
natural biodegradable fibers. The biodegradable man-
made polymer fibers may provide 2%w or more, such as
20%wormore or even50%wormore of the fibers in each
of the one ormore filtration layers, and preferably this in a
combination of biodegradable manmade polymer fibers
with natural biodegradable fibers.
[0025] The biodegradable manmade polymer fibers
may provide at least 60%w of the fibers in each of the
one or more filtration layers. Preferably the biodegrad-
ablemanmadepolymer fibersmayprovideat least 75%w
of the fibers of the fibers in each of the one or more
filtration layers, even at least 80%w or even at least
90%w of the fibers of the fibers in each of the one or

more filtration layers. Possibly the biodegradable man-
made polymer fibers may provide 100%w of the fibers in
each of the one ormore filtration layer. Hence each of the
one or more filtration layers may even consist of biode-
gradable manmade polymer fibers. Hence according to
some embodiments, the biodegradable manmade poly-
mer fibers may provide at least 60%w of the one or more
fluid permeable filtration layers.
[0026] The other part of the fibers in each of the one or
more the filtration layer may preferably be natural fibers,
such as sisal, coconut fibers, cotton fibers, wool fibers
and alike, optionally such fibers in chopped state or a rest
stream of textile processes processing such fibers, or
othermanmade, suchaspolymer, fibers.Morepreferably
the other part of the fibers in each of the one or more the
filtration layer may be natural fibers, such as sisal, coco-
nut fibers, cotton fibers, wool fibers, miscanthus fibers,
fibers fromcattails, seaweedfibers, or othernatural fibers
and alike, optionally such fibers in chopped state or a rest
stream of textile processes processing such fibers.
[0027] The fibers, preferably long staple fibers or fila-
ments, may be wound in one or more layers of fiber
bundles around the tube body, thereby providing one
of the one or more filtration layers. Possibly more than
one bundle is wound, where at least one bundle is wound
in a first winding direction, at least one is wound in
opposite direction around the tube body. Possibly the
plurality of bundles are braided around the tube body.
[0028] In alternative ways, the fibers, preferably long
staple fibers or filaments, may be laid down as a fleece of
fibers,which fleece, or a stack of such fleeces iswoundor
plied around the tube body, thereby providing one of the
one or more filtration layers.
[0029] The fluid-permeable tube according to the pre-
sent invention, in particularly when comprising fluid-
permeable filtration layer or layers comprise biodegrad-
able manmade polymer, more preferred biodegradable
manmade polymer fibers, has the advantage that the
service life and degradation timemay be estimatedmore
accurately, and is more uniformly predictable and defin-
able.
[0030] In comparison with natural fibers, like coconut
fibers or sisal fibers, biodegradable manmade polymer
fibers may have a longer and more predictable service
time. As such the service time of the fluid-permeable
tube, once embedded in the soil, is more predictable in
function of the type of soil in which the fluid-permeable
tube is embedded. Natural fibers will degrade depending
on the large variation they expose or have been exposed
to, like variation in thickness, variation in lengths, varia-
tion in maturity, variation in origin, variation in pretreat-
ments, and many more. All these variation cause the
biodegradation to be very unpredictable. Though the
properties of biodegradable manmade polymer fibers
may vary as well to some extent, these variations are
controlled and may be kept limited. The biodegradation
hence can be estimated and predicted better, based
upon these properties showing less variation.
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[0031] In comparison with non-biodegradable man-
madefibers, suchapolyethyleneor polypropylene fibers,
the use of these biodegradablemanmade polymer fibers
may degrade during a more predictable period during or
after its service time,while non-biodegradablemanmade
fibers will remain as waste in the soil for decades if not
longer.
[0032] The composition of the fiber or fiber blend, pre-
ferably biodegradable manmade polymer fibers or a
composition of biodegradable manmade polymer fibers
and natural fibers, may vary in function of the filtration
properties required. Depending on the use of the fluid-
permeable tube according to the first aspect of thein
invention, this filtration propertiesmust meet given rates.
As an example, in case the fluid-permeable tube accord-
ing to the first aspect of thein invention is used as drai-
nage tube in sand soil, the pore diameter may be in the
range of 300µm to 450µm, whereas when this fluid-
permeable tube is to be used in peat, the pore diameter
may be in the range of 750µm to 1000µm.
[0033] Hence the biodegradable manmade polymer
fibers may not only differ in chemical composition, but
may differ in diameter, average diameter, equivalent
diameter, outer radial cross section, length, average
length and alike. These properties may vary in function
of the filtration property required.
[0034] When several bundles are used, and/or a num-
ber of fleeces are used to cover the outer surface of the
tube body, the compositionmay vary between bundles or
fleeces as well.
[0035] The fineness of the biodegradable manmade
polymer fibersmay preferably range from 2 to 1000 dtex,
more preferably being in a range of 4 to 500 dtex, such as
in the range of 6 to 250 dtex.
[0036] According to some embodiments, the equiva-
lent diameter of the biodegradable manmade polymer
fibers may range from 1 to 10000 µm. The equivalent
diameter of the biodegradable manmade polymer fibers
maypreferably range from2 to5000µm,morepreferably
being ina rangeof 6 to1000µm.Theequivalent diameter
is the imaginary diameter of a perfectly round cross
sectional fiber, having the same radial cross section
surface as the surface of the radial cross section of the
fiber in question.
[0037] The biodegradable manmade polymer fibers
used in the one or more fluid permeable filtration layers
may be straight fibers or have some degree of crimping.
The cross section of the fibers may be circular.
[0038] The average length of the biodegradable man-
madepolymer fibersmaypreferably range from20 to250
mm, more preferably being in a range of 30 to 150 mm,
such as in the range of 60 to 90 mm. The biodegradable
manmade polymer fibers hence may be staple fibers.
[0039] The composition of the biodegradable polymer
of the tube body may comprise polylactic acid (PLA),
starch (like maize starch, corn starch, rice starch and
alike), polyhydroxyalkanoates (PHA), polyhydroxybuty-
rates (PHB), biodegradable polyurethane (PU), and co-

polymers of similar mono‑, oligo‑ or polymers , and
combinations of those polymers.
[0040] According to some embodiments, the composi-
tion of the biodegradable polymer of the tube body and
the composition of the biodegradable polymer of the one
or more filtration layers, may be similar or even may be
identical.
[0041] Preferably the composition of the biodegrad-
able polymer of the tube body and the composition of
the biodegradable polymer of the one or more filtration
layers, optionally the fibers,maybesimilar if not identical.
Similar in this contextmeans that themaincomponentsof
the composition, i.e. a component being present in a
weight percentage (%w) of more than 10%w over the
total weight of the composition, are identical. The %w of
thesemain components howevermay differ between the
composition of the biodegradable polymer of the tube
body and the composition of the biodegradable polymer
of the one or more filtration layers.
[0042] The biodegradable tube body may have a wall
thickness in the range of 0.1mm to 20mm, such as in the
range of 0.5mm to 5mm , e.g. in the range of 0.8mm to
2mm. This wall thickness may provide 1 to 8 % of the
diameter of the tube body, such as providing 1,5 to 3%%,
e.g. providing 1,6 to 2 %. When the tube body does not
have cylindrical outer surface with an equal diameter
along the axis of the tube body, the maximum outer
diameter of the tube body defines the diameter of the
tube body. The tubes may have a circular cross section,
or may have any other cross section, such as oval or
elliptical, racetrack shaped, polygonal such as rectangu-
lar, square, triangular, hexagonal or alike. Optionally, the
angles of the polygonal cross section may e rounded.
[0043] The tube body may have a cylindrical outer
surface with an equal diameter along the axis of the tube
body, or may have a ribbed outer surface, where along
theaxis of the tubebody, thediameter of theouter surface
of the tube body varies. Such variationmay be varying by
repeating, in axial direction, a first substantially flat zone
where thediameterof theouter surfaceof the tubebody is
minimum, a first transitional zone where the diameter of
the tube body increases from this minimum diameter to
the maximum diameter, a second substantially flat zone
where thediameterof theouter surfaceof the tubebody is
maximum and a second transitional zone where the
diameter of the tube body decreases from this maximum
diameter back to theminimumdiameter. At the inner side
of the tube body, the inner diametermay follow a similar if
not identical variation profile.
[0044] The difference between the minimum andmax-
imum diameter may range from 2mm to 10mm, but may
bealsomoreormaybe less.Thewidth inaxial directionof
the tube body of the different zones may each vary
between 0.5mm and 5 mm, such as between 1mm to
20 mm, e.g. from 2 to 10 mm.
[0045] Additionally or alternatively, the inner or outer
surface of the tube body may have, in axial direction,
inwards or outwards facing ribs or recesses. Such re-
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cessesmaybeparallel to theaxis of the tubebody, ormay
followoneormore spiral pathsaround theaxis of the tube
body.
[0046] As already mentioned, the properties of all or
each of the one or more filtration layers encompassing
the tube body, may be tuned in function of the properties
required for the filtration layer. In particular the density
and the thickness of the filtration layer or layers may be
tuned.
[0047] According to someembodiments, the thickness
of at least one of the one or more the filtration layers may
range from0.2mmto40mm.The thicknessof thefiltration
layer or layers is the thickness measured on the tube
body at the maximum diameter of the tube body.
[0048] Preferably the thickness of more than one, op-
tionally all the filtration layers of the one or more fluid
permeable filtration layers may range from 0.2mm to 40
mm e.g. from 0.5mm to 25mm, e.g. from 3mm to 20mm.
[0049] Around the filtration layer, a retaining means
may be provided to keep the filter layer or layers fixed to
the tube body. This retainingmeansmay comprise oneor
more biodegradable polymer filaments, such as mono-
filament of filament yarns, spirally would around the
filtration layer or layers, or even braided around the
filtration layer or layers.
[0050] The composition of the biodegradable polymer
of the retainingmeans, biodegradablepolymer filaments,
such as monofilament of filament yarns, may comprise
polylactic acid (PLA), starch (like maize starch, corn
starch, rice starch and alike), polyhydroxyalkanoates
(PHA), polyhydroxybutyrates (PHB), biodegradable
polyurethane (PU), and copolymers of similar mono‑,
oligo‑ or polymers , and combinations of those polymers.
[0051] The diameter of the monofilaments may be in
the range of 0.01mm to 2mm, such as in the range of 0.1
to 1.5mm, e.g. in the range of 0.2mm to 1mm.
[0052] More than one filament or filament yarn may be
used to fix the filter layer or layers to the tube body. As an
example, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16 or
even more filaments or filament yarns may be used to fix
the filter layer or layers to the tube body. The filaments or
filament yarns may be spirally wound around the filter
layer or layers, ormaybebraidedaround the filter layer or
layers.
[0053] According to a further, second aspect of the
invention, a fluid-permeable tube according to the first
aspect of the invention is used for aeration or water
content management of soil. This fluid-permeable tube
according to the first aspect of the inventionmay be used
for water drainage of soil and/or water infiltration in soil.
This fluid-permeable tube according to the first aspect of
the invention may be used for aeration of soil.
[0054] The fluid-permeable tube according to the first
aspect of the invention hence may be a drainage tube
and/or a soil aeration tube, e.g. to aerate threes, crops
and/or plants and/or a water infiltration tube.
[0055] It is understood that features of one aspect of
thepresent inventionmaybecombinedwithone, someor

all feature of another aspect of the invention.
[0056] In the context of this invention, when reference
is made to a range, said range is to be understood
inclusive, except when explicitly mentioned differently.

Brief Description of the Drawings

[0057]

Fig. 1 illustrates schematically a radial cross section
of afluid-permeable tubeaccording to thefirst aspect
of the invention.

Fig. 2 illustrates schematically a longitudinal cross
section of this fluid-permeable tube according to the
first aspect of the invention.

[0058] In the different figures, the same reference
signs refer to the same or a similar feature.

Detailed Description of Embodiment(s)

[0059] Afluid-permeable tube100according to the first
aspect of the invention is shown in figures 1 and 2. The
fluid-permeable tube 100 comprising a tube body 110
with an axis 119, the tube body being provided with holes
111 for the passage of fluid in the radial direction. The
outer and inner surface 112 respectively 113 of the tube
body 110 have parallel longitudinal zig-zag shapes.
There are, in alternating order, first flat zones 201 where
the diameter of the outer surface of the tube body 110 is
minimum, and first transitional zones 202 where the
diameter of the tube body increases from this minimum
diameter to the maximum diameter. Adjacent there are
second flat zones 203 where the diameter of the outer
surface of the tube body is maximum and second transi-
tional zones 204 where the diameter of the tube body
decreases from this maximum diameter back to the
minimum diameter. The maximum diameter Dt of the
tube body may be preferably between 20 and 200 mm,
suchas about 60mm.Thewall thicknessWt of the tube is
preferably in the range of about 0.5mm to 2mm, such as
1mm.
[0060] The tube body is an extruded body, in which by
vacuum suction the zigzag profile is provided. the tube
body is provided from PLA.
[0061] The tube body is provided with substantial rec-
tangular and uniformly distributed holes 111, having a
width of about 1mmanda length of about 6mm.Theopen
area of the holes 111may provide about 3% to 20%of the
surface of the tube body.
[0062] One ormore fluid -permeable filtration layers, in
this embodiment only one fluid -permeable filtration layer
200, encompasses the outer wall 112 of the tube body
110. The fluid -permeable filtration layer 200 comprises
PLA polymer fibers, hence biodegradable manmade
polymer fibers. Possibly two different fibers are used,
one type of fibers having an equivalent diameter different
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from the other type of fibers.
[0063] In an alternative embodiment, this one fluid
-permeable filtration layer 200, encompasses the outer
wall 112 of the tube body 110 comprises PLA polymer
fibers, hence biodegradable manmade polymer fibers,
optionally comprising fibers of different equivalent dia-
meter, another part being natural fibers like sisal or coco-
nut fibers. Ratio of manmade polymer fibers and natural
fibers is 66/33.
[0064] The fluid-permeable tube 100 itself, i.e. the
combination of the tube body 110 and the fluid -perme-
able filtration layer 200 may have a diameter D of about
22mm to 240mm, e.g. 80mm. Hence the thickness of the
fluid -permeable filtration layer 200 is about 1mm to
20mm, e.g. 10mm.
[0065] Around this combination of tube body 110 and
fluid -permeable filtration layer 200, 16 monofilaments
300 are wound all substantially equally spaced around
the circumference of tube body 110 and fluid-permeable
filtration layer 200. Themonofilaments are provided from
biodegradable manmade polymer being PLA, have a
circular cross or radial section, and have a diameter of
about 0.5mm.
[0066] Although the present invention has been illu-
strated by reference to specific embodiments, it will be
apparent to those skilled in the art that the invention is not
limited to the details of the foregoing illustrative embodi-
ments, and that the present invention may be embodied
with various changes and modifications without depart-
ing from the scope thereof. The present embodiments
are therefore to be considered in all respects as illustra-
tive and not restrictive, the scope of the invention being
indicated by the appended claims rather than by the
foregoingdescription, and all changeswhich comewithin
the meaning and range of equivalency of the claims are
therefore intended to be embraced therein. In other
words, it is contemplated to cover any and all modifica-
tions, variationsor equivalents that fall within the scopeof
the basic underlying principles and whose essential at-
tributes are claimed in this patent application. It will
furthermore be understood by the reader of this patent
application that the words "comprising" or "comprise" do
not exclude other elements or steps, that thewords "a" or
"an" do not exclude a plurality, and that a single element
may fulfil the functions of several means recited in the
claims. Any reference signs in the claims shall not be
construed as limiting the respective claims concerned.
The terms "first", "second", third", "a", "b", "c", and the
like, when used in the description or in the claims are
introduced to distinguish between similar elements or
steps and are not necessarily describing a sequential
or chronological order. Similarly, the terms "top", "bot-
tom", "over", "under", and the like are introduced for
descriptive purposes and not necessarily to denote re-
lative positions. It is to be understood that the terms so
used are interchangeable under appropriate circum-
stances and embodiments of the invention are capable
of operating according to the present invention in other

sequences, or in orientations different from the one(s)
described or illustrated above.

Claims

1. A fluid-permeable tube comprising a tube body pro-
vided with holes for the passage of fluid in the radial
direction, and one or more fluid -permeable filtration
layers encompassing the outer wall of said tube
body, characterized in that the tube body com-
prises biodegradable polymer and said one or more
fluid-permeable filtration layers comprising biode-
gradable polymer.

2. Afluid-permeable tube according to claim1,wherein
said tube body is providedwith holes for the passage
of liquid in the radial direction, and said fluid -perme-
able filtration layers is liquid-permeable.

3. A fluid-permeable tube according to any one of the
preceding claims, wherein said one or more fluid
permeable filtration layers comprise biodegradable
manmade polymer.

4. A fluid-permeable tube according to any one of the
preceding claims, wherein said pore diameter O90
according to the certification BRL1412 of Kiwa Ne-
derland B.V. of the one or more fluid permeable
filtration layers is between 300µm and 1500µm.

5. A fluid-permeable tube according to any one of the
preceding claims, wherein said one or more fluid
permeable filtration layers comprise biodegradable
manmade polymer fibers.

6. Afluid-permeable tube according to claim5,wherein
said biodegradable manmade polymer fibers pro-
vide at least 60%w of the one or more fluid perme-
able filtration layers.

7. A fluid-permeable tube according to any one of the
claims 5 to 6, wherein the equivalent diameter of the
biodegradable manmade polymer fibers range from
1µm to 10000 µm.

8. A fluid-permeable tube according to any one of the
claims 5 to 7, wherein the c equivalent diameter of
the biodegradable manmade polymer fibers range
from 2µm to 5000 µm.

9. A fluid-permeable tube according to any one of pre-
ceding claims, wherein the composition of the bio-
degradable polymer of the tube body and the com-
position of the biodegradable polymer of the one or
more filtration layers, are similar or are identical.

10. A fluid-permeable tube according to any one of pre-
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ceding claims, wherein the thickness of at least one
of the one or more the filtration layers ranges from 1
to 25mm

11. The use of a fluid-permeable tube according to any
one of the preceding claims, for aeration or water
content management of soil.

12. The use of a fluid-permeable tube according to claim
11, for water drainage of soil and/or water infiltration
in soil.

13. The use of a fluid-permeable tube according to claim
11, for aeration of soil.
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