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(57) Abrege(suite)/Abstract(continued):

face (1) and a second lateral face (2) Is placed, and where said fibre insertion includes a plurality of fibre layers and a distribution
layer (4), said distribution layer allowing a higher rate of flow for the liguid polymer than the fibre layers. A semi-permeable
membrane (5) Is placed opposite the first lateral face (1) of the fibre insertion, said semi-permeable membrane belng substantially
permeable to gasses and substantially impermeable to liquid polymer and further communicating with a vacuum source. The
distribution layer (4) i1s placed inside the fibre insertion (3) with fibre layers on both sides and Is interrupted by a zone (6) opposite
the semi-permeable membrane (5). Liquid polymer is directed via Inlet channels (7, 8) to the distribution layer (4), thus creating a
flow front (9, 10) between the distribution layer (4) and the second lateral face (2), said flow front moving through the central zone
(6) towards the semi-permeable membrane (5).
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(57) Abstract: Method of producing an oblong shell mem-
ber made of fibre composite material by means of vacuum
infusion, where the fibre material is impregnated with liquid
polymer. A mould is applied with a mould cavity, in which
a fibre insertion (3) with a first lateral face (1) and a second
lateral face (2) is placed, and where said fibre insertion in-
cludes a plurality of fibre layers and a distribution layer (4),
said distribution layer allowing a higher rate of flow for the
liquid polymer than the fibre layers. A semi-permeable mem-
brane (5) is placed opposite the first lateral face (1) of the fibre
insertion, said semi-permeable membrane being substantially
permeable to gasses and substantially impermeable to liquid
polymer and further communicating with a vacuum source.
The distribution layer (4) is placed inside the fibre insertion
(3) with fibre layers on both sides and is interrupted by a zone
(6) opposite the semi-permeable membrane (5). Liquid poly-
mer is directed via inlet channels (7, 8) to the distribution layer
(4), thus creating a flow front (9, 10) between the distribution
layer (4) and the second lateral face (2), said flow front mov-
ing through the central zone (6) towards the semi-permeable
membrane (5).
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Title: Vacuum infusion by means of a semi-permeable membrane.

Technical Field

The invention relates to a method of producing fibre composite mouldings
by means of VARTM (vacuum assisted resin transfer moulding), where
liquid polymer, also called resin, is filled into a mould cavity, in which an
insert of fibre material has been placed in advance, and where a vacuum is

generated in the mould cavity hereby drawing in the polymer. The polymer

can be thermoset or thermoplastic.

Background Art

Vacuum infusion is a process used for moulding fibre composite mouldings, where uni-
formly distributed fibres are layered in one of the mould parts, said fibres being rdvings,
i.e. bundies of fibre bands, bands of rovings or mats, which are either felt mats made of
single fibres or woven mats made of fibre rovings. The second mould part, which is of-
ten made of a resilient vacuum bag, is subsequently placed on top of the fibre material.
By generating a vécuum, typically 80 to 90% of the total vacuum, in the mould cavity
between the inner side of the mould part and the vacuum bag, the liquid polymer can
be drawn in and fill the mould cavity with the fibre material contained therein. So-called
distribution layers and distribution tubes, also called inlet channels, are used beftween
the vacuum bag and the fibre material in order to obtain as sound and efficient a distri-
bution of polymer as possible. In most cases the polymer applied is polyester or epoxy,
and the fibre reinforcement is most often based on glass fibres or carbon fibres.

During the process of filling the mould, a vacuum is generated by the vacuum channels
in the mould cavity, said vacuum in this connection being understood as a negative
pressure, whereby liquid polymer is drawn into the mould cavity via the inlet channels
in order to fill said mould cavity. From the inlet channels the polymer disperses in the
mould cavity as a flow front moves towards the vacuum channels. Thus it is important
to position the inlet channels and the vacuum channels optimally in order to obtain a
complete filling of the mould cavity. Ensuring a complete distribution of the polymer in
the entire mould cavity is, however, often difficult, and accordingly this often resuits in

so-calied dry spots, i.e. areas with fibre material not being sufficiently impregnated with



CA 02588022 2007-05-17

WO 2006/058540 PCT/DK2005/000765

10

15

20

25

30

2

resin. Thus dry spots are areas, where the fibre material has not been impregnated,
and where there can be air pockets, which are difficult to remove by controlling the
vacuum pressure and possibly an overpressure at the inlet side. In connection with
vacuum infusion employing a solid mould part and a resilient mould part in the form of
a vacuum bag, the dry spots can be repaired after the process of filling the mould by for
example perforating the cloth in the respective locations and by sucking out air by
means of a syringe needle. Liquid polymer can optionally be injected at the relevant lo-
cation, which can for example be done by means of a syringe needle as well. This is a
time-consuming and tiresome process. In the case of large mouldings, the staff has to
stand on the vacuum bag, which is not desirable, especially not when the polymer has
not hardened, as it can result in deformations in the inserted fibre material and thus re-

sult in local weakenings of the structures.

Patent literature discloses examples of employing a semi-permeable membrane for dis-
tributing the vacuum pressure and thus reducing the above problems. In this connec-
tion the term semi-permeable membrane is understood as a membrane, which is per-
meable to gases but impermeable to liquid polymer. Thus if a semi-permeable mem-

brane is placed over the fibre insertion, air pockets can be removed easily.

US 2003/0011094 A1 discloses the method of placing a distribution layer, through
which the liquid polymer quickly can disperse, at one side of the fibre insertion and a
semi-permeable membrane at the opposite side of the fibre insertion. One disadvan-
tage of this method is that the finished body has an outer distribution layer without any
fiores or with only a small amount of fibres, and thus it does not contribute to the bend-

ing rigidity of the body to any serious extent.

In connection with producing relatively thick fibre composite mouidings by means of
vacuum infusion, it is known to place intermediate distribution layers or flow layers in-
side the fibre insertion, so that the liquid polymer can flow into the fibre insertion
through said distribution layers or flow layers and spread perpendicularly into the fibre
material. However, this method can cause problems with regard to dry spots, as it can

result in a plurality of converging flow fronts, which can encase air pockets.
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Brief Description of the Invention

The object of the present invention is to provide a new and improved method of pro-
ducing an oblong shell member of fibre composite material by means of vacuum infu-
sion, where the time of filling the mould as well as the risk of dry spots can be reduced.

According to the invention this object is achieved by the distribution layer being placed
inside the fibre insertion with fibre layers on both sides and bordering on a zone, said
zone extending in the longitudinal direction of the shell member and being positioned
opposite the semi-permeable membrane, where liquid polymer is directed through inlet
channels to the distribution layer, thus creating a flow front between the distribution
layer and the second lateral face, said flow front moving through the zone towards the
semi-permeable membrane. At the beginning the liquid polymer moves perpendicular
out of the distribution layer. Between the distribution layer and the semi-permeable
membrane the flow front moves substantially directly towards the membrane, whereas,
at the side of the distribution layer opposite the semi-permeable membrane, the flow
front moves towards the zone and through said zone towards the semi-permeable
membrane. Thus the zone ensures a direct access for the flow front through non-
impregnated fibre material, hereby to a great extent reducing the risk of dry spots. By
placing the distribution layer inside the fibre insertion a strong structure can be ob-
tained. In order to obtain a member with great bending rigidity, the fibre-reinforced ma-
terial is to be as far away from the centre of gravity axis as possible. A distribution layer
with a high permeability does not contribute to the bending rigidity to any great extent,
and thus placing it outermost is disadvantageous. Having a distribution layer outermost
iIn addition to having a distribution layer inside the fibre material can, however, be de-
sirable in order to further improve the process of filling the mould additionally. However,
with a distribution layer inside the fibre insertion, an additional distribution layer need
not be very thick. The semi-permeable membrane ensures an efficient evacuation of air

while avoiding the formation of air pockets.

According to a preferred embodiment, the zone is a central zone, dividing the distribu-
tion layer into two distribution layer areas, where liquid polymer is directed via the inlet
channels to the distribution layer areas, thus creating two flow fronts between the dis-
tribution layer and the second lateral face, said two flow fronts converging in the fibre
insertion to a common flow front, which moves through the central zone towards the

semi-permeable membrane. Initially, the liquid polymer moves perpendicular out of the
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two distribution layer areas. Between the distribution layer and the semi-permeable
membrane the flow front moves substantially directly towards the membrane, whereas,
at the side of the distribution layer opposite the semi-permeable membrane, the flow
front moves towards the second lateral face and then inwards towards the central
zone, where the flow fronts from the two distribution layers meet and move through the
central zone and upwards towards the semi-permeable membrane. Thus the central
zone ensures a direct access for the flow front/fronts through non-impregnated fibre

material, hereby to a great extent reducing the risk of dry spots.

The distribution layer can for instance be made of a porous core material, for example
balsa, provided with channels, which are formed like recesses in the surface, and
which extend along the plane of the distribution layer perpendicular to the longitudinal
direction of the blade. Alternatively the distribution layer can be made of a net or a fibre

mat with a high permeability.

According to the invention, an additional distribution layer can be placed at the second
lateral face of the fibre insertion. Hereby it can be further ensured that the flow fronts
from the two distribution layers converge without forming dry spots. The additional dis-
tribution layer can be substantially thinner than the distribution layer, which is divided

into two distribution layer areas.

According to one embodiment, the fibre insertion can be made of a main laminate,
which is a longitudinal reinforcement section in a blade shell half for a blade of a wind
turbine. Such a main laminate makes the blade of the wind turbine rigid and absorbs
great stress loads during the operation of the wind turbine. As the main laminate in a
blade of a wind turbine is subjected to major loads, avoiding dry spots is desirable. As
the main laminate provides the blade with greater rigidity the further away the impreg-
nated fibre material is from the central axis of the blade, a distribution layer at a dis-

tance from the outside of the fibre insertion is advantageous.

According to one embodiment the main laminate is 10 to 100 mm, 20 to 80 mm or 30 to
50 mm thick, and 30 to 200 cm, 40 to 150 cm or 50 to 120 cm wide.

According to an advantageous embodiment, the semi-permeable membrane is at a
maximum as thick as the main laminate is wide, where a non-permeable vacuum bag

extends at each side of the semi-permeable membrane to the edges of the blade shell
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half. Optionally the vacuum bag can extend from one edge of the blade shell half

across the semi-permeable membrane to the second edge of the blade shell half.

According to an advantageous embodiment, the central zone is 100 to 200 mm, 120 to
180 mm or 130 to 170 mm wide. It has turned out that such widths ensure achieving

the intentional effect to the greatest possible extent.

Vacuum channels can be provided along the edges of the blade shell half. Hereby the
parts of the blade shell half at each side of the main laminate are injected efficiently

with liquid polymer.

According to a preferred embodiment, inlet channels are provided along the longitudi-
nal edges of the semi-permeable membrane. Hereby the liguid polymer can easily flow

to the distribution layer and continue into the main laminate.

According to a particularly advantageous embodiment, an oblong membrane bag with
a front, a back, a central vacuum channel and two inlet channels is applied, said two
iInlet channels extending on their respective sides of the vacuum channel, where the
front opposite the vacuum channel is formed by the semi-permeable membrane and
the front opposite the inlet channels is permeable to liquid polymer. As a result the time
for preparing the process of filling the mould can be reduced, since the semi-permeable
membrane and the inlet channels can be placed correctly in relation to each other in

one and the same flow of work.

According to a particular advantageous embodiment, the membrane bag includes a
semi-permeable membrane material and a non-permeable cloth, which are joined in
the longitudinal direction, for instance by means of welding, to form the longitudinal
vacuum channel and the inlet channels on each side of said longitudinal vacuum chan-
nel, where the semi-permeable membrane material in the area of the inlet channels is
perforated so that it is permeable to liquid polymer. Such a membrane bag is simple to
produce. The vacuum channel can be filled with a distance layer, ensuring that the
vacuum channel does not collapse when communicating with a vacuum source. Upon
completion of the infusion, the liquid polymer in the inlet channels can be drawn out
completely, as the inlet channels are folded up. Thus wastage of liquid polymer is
avoided to the greatest possible extent. At the same time it is possible to inject large

amounts of liquid polymer within a short time.
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Brief Description of the Drawings

The invention is explained in detail below with reference to an embodiment shown in

the drawing, in which

Fig. 1 is a diagrammatic cross section through an arrangement for carrying out the

method according to the invention,

Fig. 2a-f are diagrammatic cross sections showing how liquid polymer spreads in the

fibre insertion by carrying out the method according to the invention, and

Fig. 3 shows a membrane bag for carrying out the method according to the invention.

Best Mode for Carrying out the Invention

The cross section at view of Fig. 1 through a mould for manufacturing a blade shell half
for a blade of a wind turbine by vacuum infusion shows a solid mould part 18 with a top
side matching the exterior side of the completed blade shell half. First, a so-called gel
coat is placed on the inner side of the mould part 18, said gel coat later on forming the
outside of the completed blade shell half. Fibre material 3, 22 and balsa 12 are placed
on top of the gel coat. The fibre insertion 3 forming the main laminate of the blade is
placed at the lowest part of the mould and includes a first lateral face 1 facing upwards,
and a second lateral face 2 facing downwards. On top of the first [ateral face 1 of the
main laminate, a membrane bag 23 is placed, which is shown in greater detail in Fig. 3,
and which includes a vacuum channel 15 with a semi-permeable membrane 5 pointing
towards the main laminate 3, and two inlet channels 7, 8. Vacuum channels in the form
of perforated tubes 16 are placed at the flanges of the mould. An air-tight vacuum bag
19 Is placed at the very top, and together with the solid mould part 18 it defines the
mould cavity. Between the fibre material 22 closest to the vacuum bag 19 and the vac-
uum bag 19, a so-called tear-off layer not shown and a distribution layer not shown can
be placed, said layers ensuring the distribution of liquid polymer to the internal surface
of the entire blade shell half. In the area below the semi-permeable membrane 5 the
distribution layer has been omitted. During the process of filling the mould, the vacuum
channels 15, 16 communicate with a vacuum source, and the inlet channels 7, 8 com-

municate with a polymer source with liquid polymer. The vacuum in the vacuum chan-
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nels 2 generate a vacuum in the mould cavity between the solid mould part 1 and the
vacuum bag 19. As a result polymer Is drawn through the inlet channels 7, 8 into the
mould cavity, as it spreads into the fibre material 3, 22 and impregnates the latter.
When hardening is completed, the vacuum bag 19 and the membrane bag 23 as well

as the not shown distribution and tear-off layers are removed.

Edge reinforcements 20, 21 made of fibre material are placed at the front edge or lead-
ing edge of the blade shell half shown to the left in Fig. 1, and at the rear edge or trail-
INg edge of the blade shell haif shown to the right in Fig. 1. As it appears from Fig. 1,
part of the mould cavity is filled by plate-shaped balsa 12 in the area between the main
laminate 3 and the edge reinforcements 20, 21. This flat piece of balsa material is po-
rous and thus it is permeable to liquid polymer. A distribution layer 4 of balsa is placed
inside the main laminate 3 and includes two distribution layer areas 4a and 4b, which
are divided by a central zone 6 extending in the longitudinal direction of the blade shell
part. It does not appear from the drawing, but the distribution layer areas 4a, 4b of
balsa, are provided with channels formed like recesses in the surface and extending in
the plane of the distribution layer perpendicular to and in the longitudinal direction of
the blade shell half. These channels ensure that liquid polymer can flow quickly in the

plane of the distribution layer.

Due to the vacuum in the mould cavity, liquid polymer flows from the inlet channels 7, 8
iInto the mould cavity during the process of filling the mould. The vacuum channels 16
draw the liquid polymer towards the front edge and the rear edge of the blade shell
half, and the vacuum channel 15 draws the liquid polymer into the fibre insertion 3 of

the main laminate.

Figs. 2a-f show how the fibre material 3 of the main laminate is Impregnated with liquid
polymer during the process of filling the mould. The distribution layer areas 4a and 4b
are formed integral with or connected to the balsa areas beside the main laminate, and
In the centre of the main laminate they are divided by a central longitudinal zone 6,
which does not include any distribution material. Thus this zone 6 is filled up with the
same fibre material as the areas opposite and below the distribution layer 4. The fibre
insertion side of the main laminate 3 opposite the semi-permeable membrane 5 is pro-
vided with an additional distribution layer 11 in the form of a glass fibre layer with a high

permeability, meaning that the liquid polymer can flow more quickly through this layer
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11 than the fibre material 3. This additional distribution layer 11 can abut the gel coat

directly, or it can be on top of a thin layer of fibre material.

Fig. 2b is a diagrammatic view of the start of the process of filling the mould, where the
inlet channels 7, 8 are filled with liquid polymer 17, indicated with the dark colour. In
Fig. 2¢c the balsa 12 and the distribution layer areas 4a, 4b have been soaked with lig-
uid polymer 17. In Fig. 2d the flow fronts 9, 10 of the polymer have moved out info the
fibre material 3. In Fig. 2e the flow fronts 9, 10 have converged into a common flow
front, which, cf. Fig. 2f, moves upwards towards the semi-permeable membrane 5. The
semi-permeable membrane 5 ensures that the flow fronts 9, 10 on top of the distribu-
tion layer 4 move essentially vertically towards the membrane without coming into con-
tact with each other in the area of the central zone 6. Below the distribution layer 4, the
flow fronts 9, 10 move parallel to the distribution layer 4 and join each other below the
central zone 6. Subsequently the converging flow front moves upwards through the
central zone 6 towards the membrane 5. Thus the central zone 6 without any distribu-

tion layer implies that dry spots or air pockets do not arise in the fibre insertion 3.

The additional flow layer assists in ensuring that the flow fronts © 10 do not converge

so that an air pocket or a dry spot arises in an area below zone 6.

In Figs. 1 and 2 the distribution layer 4 is made of balsa, but it can just as well be made
of any other material with sound flow characteristics, for instance a loosely woven glass

fibre mat or the like net structure with a high permeability and a large capacity.

In connection with the impregnating process it is of vital importance to ensure that air
pockets do not arise inside the main laminate 3, and one important measure is inter
alia that the resin is quickly directed from the inlet channels 7, 8 and down to the distri-
bution layer 4 or the two distribution layer areas 4a, 4b. This is for instance ensured by
using materials, which ensure suitable flow characteristics. For example, the fibre ma-
tenals have typically a structure which causes the flow time of the resin to be faster
across the plane of the fibre material than along the plane. Thus the resin is directed
from the inlet channels 7, 8 more quickly (or relatively quickly) and through the upper-
most fibre material 22 and downwards {o the balsa 12 and is directed towards the vac-
uum channel 15 for a prolonged length of time. This is further ensured by the fibre ma-

terial 22 being relatively thin. By using materials with the right permeability in different
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directions and by proper dimensioning of these materials, the correct flow characteris-

tics can be ensured in different directions.

The balsa 12 is porous and furthermore it is typically shaped with channels extending
between the two fibre material layers 22 as well as in and transverse to the longitudinal
direction of the blade shell half. The channels can for instance be formed by placing
balsa blocks on a permeable cloth or net. These balsa blocks can for instance be
placed such that the different channels are placed at intervals of 25 mm from each
other. Thus the balsa layer 12 ensures sound flow characteristics and the resin is

quickly directed from the inlet channels 7, 8 and to the distribution layer areas 4a, 4b.

It is also possible to use another distribution layer or other distribution means than the
above balsa layer for directing the resin quickly from the inlet channels 7, 8 to the dis-
tribution layer areas 4a, 4b. In this connection it is important that the distribution layer
or distribution means ensure sound flow characteristics. Thus embodiments are also
possible where the inlet channels 7, 8 communicate directly with the distribution layer

areas 4a, 4b, for instance by means of channels or holes.

In order to ensure that air pockets do not arise during the process of impregnation, it is
furthermore important that the thickness of the main laminate 3 and the width of the
zone 6 are suitably dimensioned relative to one another. Thus the width of the zone 6
must be greater, for example 2 to 3 times greater and typically approximately five times
greater, than the thickness of the piece of the main laminate 3 between the distribution
layer areas 4a, 4b and the second lateral face 2 of the main laminate 3. The main lami-
nate 3 including a fibre insertion ensures that the resin flows faster in the direction be-
tween the first and the second lateral faces 1, 2 than in the directions parallel to said
two lateral faces 1, 2. Hereby the resin is directed relatively fast from the distribution
layer areas 4a, 4b and through the areas of the main laminate 3, which are placed be-
tween the distribution areas 4a, 4b and the first lateral face 1 of the main laminate 3,
and between the distribution layer areas 4a, 4b and the second lateral face 2 of the
main laminate 3 respectively, while the flow fronts 9, 10 are directed relatively slowly
towards the central zone 6. Thus finally the fiow fronts form a converging flow front

moving upwards through the central zone 6 towards the membrane 5.

Fig. 3 shows a more detailed diagrammatic cross section at view through the mem-

brane bag 23. The membrane bag includes a semi-permeable membrane 5, which is
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welded ’(dgether with a gas-impermeable cloth 24 along the four longitudinal welding
seams. Thus a longitudinal central vacuum channel 15 and two inlet channels?, 8 ex-
tending longitudin'ally along the sides of said central vacuum channel have been
formed. In the area with the inlet channels 7, 8 the semi-permeable membrane' o is
provided with perforations 14 making it permeable to liquid polymer Distance material

in the form of a three-dimensional net or the like can be placed in th2 vacuum channel

- 15 in order to ensure that the membrane 15 and the cloth 14 do not'collapse during the

process of filling the mould, during which a vacuum is generated in the vacuum chan-
nel 15. The inlet channels 7, 8 can be dimensioned to allow the passage of a large
amount of liquid polymer through them. At the complet'ion,of the process of filling the
mould the polymer source is closed prior to closing the vaéuum source with the resuit
that the inlet channels 7, 8 can easily be emptied of liquid polymer. This reduces waste
of polymer. This vacuum bag can quickly and easily be placed on top of the main lami-
nate before a vacuum bag is placed on top of the entire fibre insertion.

According to the embodiment shown here, the width of the semi-permeable membrane
5 is fairly concurrent with the width of the main laminate 3. However, the width of the
semi-permeable membrane 5 can also be smaller than the main jaminate, but as a
minimum it must correspond to' the width of the longitudinal zone 6 in order 1o ensure
that air pockets do not arise. Theoretically, instead of the vacuum membrane, a wide
vacuum channel may be placed opposite the central longitudinal zone 6, but in this
case the risk of forming air pockets increases, if the converging flow front does not "hit”
the vacuum channel.

In the embodiment shown here, the inlet channels are included in the membrane bag.
Alternatively Q-shaped profile bodies known per se br perforated tubes may be applied.
The vacuum channels 16 can also be formed like Q-shaped profile bodies or perforated
tubes. If perforated vacuum tubes are used, they can optionally be reinforced with a
spiral-shaped rigid body, which extends inside the tube and prevents the latter from
collapsing due to the vacuum. ‘

From this description it is obvious to a person skilled in the art that the intermediate dis-
tribution layer interrupted by a zone without any distribution layer is the primary object
of the invention. The width of this zone can be determined by tests with any moulding.
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According to the embodiment shown here, the distribution layer 4 includes two distribu-
tion layer areas 4a, 4b, which are divided by a central zone 6. However, the distribution
layer 4 can also include one distribution layer area only, as zone 6 then is placed be-
tween this distribution layer area and one end of the fibre insertion.
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List of reference numerals

First lateral face of main laminate
Second lateral face of main laminate
Fibre insertion / main laminate
Distribution layer

First distribution layer area
Second distribution layer area
Semi-permeable membrane
Central zone

Inlet channels

Flow fronts

Additional distribution layer
Baisa

Welding seems

Perforations

Vacuum channel

Additional vacuum channels
Liquid polymer

Solid mould part

Vacuum bag

Reinforcement of front edge
Reinforcement of rear edge
Fibre material

Membrane bag
Gas-impermeable cloth
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The embodiments of the invention in which an exclusive property or privilege

is claimed are defined as follows:

1. A method of producing an oblong shell member made of fibre composite
material by means of vacuum infusion, wherein the fibre composite material is
impregnated with a liquid polymer, said method comprising:

applying a mould with a mould cavity, in which a fibre insertion with a first lateral
' face and a second lateral face is placed; |
~ said fibre insertion including a plurality of fibre layers and a distribution layer,
said distributionvlayer allowing a higher rate of flow for the liquid polymer than the
fibre layers; '
3 semi-perméable membrane being placed opposite the first lateral face of the
fibre insertion, said semi-permeable membrane being substantially permeable to
gasses and substantially impermeable to liquid polymer and further
communicating with a vacuum source;

‘wherein the distribution layer is placed inside the fibre insertion with fibre layers
on both sides and is interrupted by a zone, said zone extending in a longitudinal
direction of the shell member and being positioned opposite the semi-permeable
membrane, and in that liqui'd polymer is directed via inlet channels to the
~ distribution layer, thus creating a flow front between the distribution layer and the
second lateral face, said flow front moving through the zone towards the semi-

permeable membrane.

2. A method according to claim 1, wherein the liquid polymer is directed from
inlet channels to the distribution layer via an intermediate distribution layer
placed between the distribution layer and the inlet channels.

3. A method according to claim 1 or 2, wherein the thickness of the fibre
material of the fibre insertion between the inlet channels and the distribution layer
s limited in such a way that the liquid polymer is directed to the distribution layer
before liquid polymer flows towards the zone predominantly through the fibre

material.
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4. A method according to any one of claims 1 to 3, wherein the liquid
polymer is directed from the inlet channels to the distribution layer via a direct

connection, such as one or more channels between the inlet channels and the

distribution layer.

5. A method according to any one of claims 1 to 4 wherein the zone is a
central zone, dividing the distribution layer into two distribution layer areas, and
the liquid polymer is directed via the inlet channels to the two distribution layer
areas thus creating two flow fronts between the distribution layer and the second
lateral face, said two flow fronts converging in the fibre insertion to provide a
common flow front moving through the central zone towards the semi-permeable

membrane.

6. A method according to any one of claims 1 to 5, wherein an additional

distribution layer is placed at the second lateral face of the fibre insertion.

/. A method according to claim 6, wherein the intermediate distribution layer

extends substantially down to the additional distribution layer.

8. A method according to any one of claims 1 to 7, wherein the fibre insertion
forms a main laminate, which is a longitudinal reinforcement section in a blade

shell half for a blade of a wind turbine.

0. A method according to claim 8, wherein the main laminate is 10 to 100
mm, 20 to 80 mm or 30 to 50 mm thick and 30 to 200 cm, 40 to 150 cm or 50 to

120 cm wide.

10. ~ A method according to claim 9, wherein the semi-permeable'membrane at
a maximum is as thick as the main laminate is wide, and a non-permeable
vacuum bag extends at each side of the semi-permeable membrane to the
edges of the blade shell half.
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11. A method according to claim 10, wherein the zone is 100 to 200 mm, 120
to 180 mm or 130 to 170 mm wide.

12. A method according to any one of claims 8 to 11, wherein vacuum
channels are provided along the edges of the blade shell half.

13. A method according to any one of claims 8 to 11, wherein inlet channels

are provided along the longitudinal edges of the semi-permeable membrane.

14. A method accdrding to claim 13, wherein an oblong membrane bag with a
front, a back, a central vacuum channel and two inlet channels is applied, said
two Inlet channels extending on their respective sides of the vacuum channel,
and the front Opposiie the vacuum channel is formed by the semi-permeable

membrane and the front opposite the inlet channels is permeable to liquid
polymer.

15. A method according to claim 14, wherein the membrane bag includes a
semi-permeable membrane material and a non-permeable cloth, which are
joined in the longitudinal direction to form a longitudinal vacuum channel and the
inlet channels on each side of said longitudinal vacuum channel, and the semi-

permeable membrane material in the area of the inlet channels is perforated so
that it is permeable to liquid polymer. \

16. A method according to claim 15, wherein the semi-permeable membrane
material and the non-permeable cloth are joined by means of welding.
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