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(57) Abstract: The invention pertains to a fluid treatment unit for fabric, cellulosic and the like material (12) comprising at least one
manitold (38, 40) for blowing fluid onto the surface of the fabric, cellulosic or the like material (12) which is continuously guided
past at least one manifold, said manifold (38, 40) comprising a manifold housing (64), a port which is provided on one side of the
manifold (38, 40), a nozzle plate (44) having at least one outlet opening (62) through which the fluid is blown onto the said fabric,
cellulosic and the like material (12) and a duct for guiding the fluid from the said port (46) to the said nozzle plate (44). The present
invention also provides a method for continuous and uniform fluid treatment of the fabric.
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COMPLETE SPECIFICATION

[SECTION 10; RULE 13]

“FLUID TREATMENT UNIT FOR FABRIC, CELLULOSIC AND THE LIKE MATERIAL
AS WELL AS FLUID TREATMENT METHOD”

THE FOLLOWING COMPLETE SPECIFICATION PARTICULARLY DESCRIBES THE
INVENTION AND THE MANNER IN WHICH IT IS TO BE PERFORMED:
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FIELD OF THE INVENTION

This invention relates to a fluid treatment unit for fabric, cellulosic and the like material
including a manifold for such a fluid treatment unit as well as a fluid treatment method.

PRIOR ART

Stenters and similar equipment like hot flues, relax driers or belt driers are used for hot air |
treatment of fabrics, especially for drying, heat setting or the so-called finishing in
relatively broad textile or paper fabric.

“In doing so, the fabric to be treated is continuously guided through the so-called fields or
chambers using a suitable transport system, which chains‘ in case of stenters which
have holding fixtures for the two edges of the product and with screen belts in case of
relax driers, where the fabric is subjected to hot air (also known as process air) in order
to dry the fabric and to heat-set by heating to a certain temperature or tc enable certain

_ chemical reactions during the so-called finishing. ’

For this purpose, the hot air that is typically heated up to temperatures of 220°C is
" applied using many nozzles to one or both sides of the fabric which is continuously

guided past the nozzles. In the process, it is important to maintain a uniform outlet
~ distribution of the hot air stream as far as possible so that the result of the treatment is
uniform across the entire width of the fabric. | '

The hot air is distributed using the so-called nozzles which are arranged above and
/ or below the fabric and to which the pre-heated hot air is supplied using at least one

blower.

In addition, various state of the art designs are also known where the upper nozzle and
the lower nozzle can be supplied using separate blowers. For certain applications,
nozzles that act only from above or from below are intended.

The nozzle fingers, which are mirror symmetrically designed, discharge the hot air via
a nozzle plate, which is facing the fabric, using a number of equidistant holes that act

as hot air nozzles.
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The cross-section and geometry of the holes can be different. Alternatively, the hot air
can also be discharged via one or several elongated slots.

in general, several nozzles that are restricted by using housing walls in the paper plane
direction are arranged one behind the other in the transportation direction of the fabric,
referred to as longitudinal direction below, i.e., at right angles to the paper plane. The
direction at right angles to the transportation direction of the fabric is referred to as
transverse direction below. |

The individual nozzles are arrahged in the longitudinal direction with a space such that
there are gaps through which the “used” hot air can flow back to an exhaust chamber.
The hot air is heated here, for e.g., using a forced-air burner, which is an example of a
hot air treatment setup using a direct heating system. Alternatively, indirect heating
systems, like e.g. stream or oil circulation heating systems, can be used.

‘The heated air from chamber is then mostly re-fed to the inlet of the blower. A part of
the process air, in which substances (for e.g. water, finishing chemicals or residual
solutions from the spinning process and fabric pre-treatment), that evaporate or
subllmate from the fabric, get accumulated and which also contain the combustion
gases of the forced-air burner in case of dlrect heating systems, is removed from

circulation air via an exhaust pipe using an exhaust fan (s).

The hot air feed from the (front) side into the nbzzles has proven itself in case of this hot
air treatment system because there are many advantages for the design and
maintenance of the system.

The disadvantage of this design is a flow-related effect which causes the hot air stream
“from the nozzle to be inclined in the (alr) flow direction, i.e. nozzle end and not at right
angle to the fabric plane. The angle of inclination is a result of the arc cosine of the
ratio-sum of the air outlet cross section area to the air-inlet cross-section area of a
nozzle. The result df this is that the air striking the fabric is not deflected uniformly to the
right and left in the transverse direction but more air flows to the right in direction of the

nozzle end than in the opposite direction. This means that there is more process air at
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higher flow speed in the area of the fabric edge which is in the direction of the nozzle
end than in the opposite area. This resulting difference in heat transfer results in an
unacceptable different fabric wastage in the edge area, both during drying as well as
during the setting and finishing processes (the so-called right/left non-uniformity).

Different state of the art approaches are known to prevent this:

In one approach, so-called “stumbling edges” are used, which ensure a roughly
perpendicular air deflection from the nozzle openings, square in this case, through
vortex formation and thus ensure a uniform discharge onto the fabric. However, the
aerodynamic losses of this approach due to the vortex formation taken into accovunt and
the unfavorable restriction factor caused by the use of square nozzle cross-sections, are

relatively high.

In another approach, the nozzles are staggered for obtaining a perpendicular air
discharge, i.e., the nozzles are provided with a compensation angle with respect to the
vertical plane using a zigzag-shaped design of the nozzle wall, which compensates
the discharge angle as accurately as possible in case of the "straight” non-staggered
nozzles. This approach however is significantly more complex in terms of production
and results in additional aerodynamic losses due to the slightly zigzag shaped nozzle
'wall that is folded. R ' ' |

The problem of the non-uniform treatment of the fébric‘described here, as is generally
known for e.g. in- small I.aboratory stenters, can be basically prevented by supplying
the air to the nozzle at the centre with respect to the transverse direction vand by tapering
the nozzle from the centre to both the sides, which typical resembles the dome shape of

a chimney.

In case of such a flow. configuration, the hot air is likewise not discharged vertically from
the individual nozzles everywhere. In fact, there is a slightly diverging angular
distribution to both the sides. |

However, this angular distribution behaves roughly mirror symmetrical to the
centre, which at least results in a uniform and, in many cases, even a better result of the
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treatment in practice compared to a completely vertical air discharge.

The design of such an air feed from the centre would however be very complex to
implement in case of many known hot air treatment systems on an industrial standard.

The ease of maintaining the nozzles' would be signiﬁcaritly reduced especially by
supplying the air from the centre in the design in question with the usual lateral hot-air
feed, the nozzles are mounted such that they can be moved in the transverse
direction for maintenance purposes and can be easily removed from the side opposite
to the air feed for maintenance and cleaning purposes. An adequately pressure-tight
6onnection to the feed channel can be implemented using a simple flange with gaskets .
in the area of plane against which thé nozzles are pressed with a pre-load in the

assembled condition.

In case of the central feeding in question using a separate common air feed channel for
all the nozzdes supplied by one blower, such a convenient and lateral option for
removing the nozzles using a virtually automatic flanging at the feed channel, would
-only be very complex to implement, if at all possible.

In addition, the height of the treatment chamber would also have to be increased in
general to accommodate a central hot-air feed channel.

In such, there is a need in the art for a fluid treatment unit that is of simple construction
as well as a low design cost. It is therefore an object of the present invention to develop
afluid treatment unit which is aerodynamically efficient and is economical.

OBJECT OF THE INVENTION

The objectivé of this invention is to develop a fluid treatment unit of simple construction
for treatment of fabric, cellulosic or the like material comprising at least one manifold for
blowing the fluid onto the fabric, cellulosic or the like material. |

Another object of the present inven‘tion is to develop a fluid treatment unit with low
design cost and which is aerodynamically efficient as per the description mentioned

herein below.
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Yet another object of the present invention is to provide a fluid treatment unit which
does not pose any disadvantages as compared to a conventional nozzle in terms of
maintenance and assembly space requirements.

A further object of the present invention is to provide a fliiid treatment method with low
design cost and which is aerodynamically efficient, in which a symmetric fluid
distribution can be obtained with good treatment resuits. '

SUMMARY OF THE INVENTION

Fluid treatment unit for a fabric, cellulosic or the like material (12), having at least one |
manifold (38, 40) for blowing the fluid onto the fabric, cellulosic or the like material (12)
which is contlnuously guided past at least one manifold (38, 40), wherein at least one
manifold (38, 40) comprises: c

a manifold housing (64);
a port (46) which is provided on one side of the manifold (38, 40);

a nozzle plate (44) having atleast one outlet opening (62) through which the fluid
is blown onto the said fabric, cellulosic or the like material (12); and

a duct for guiding the fluid from the said port (46) to the said nozzle plate (44),
~ characterised by the factthat

thé_said-duct has a central feed .channel (42) which guides the fluid from the
said port (46) to a central area of the manifold (38, 40) as well as two distribution
channels (48 50) and at least one flow guide in -the said central area to uniformly
distribute the fluid across the said nozzle plate (44) that extends on both sides of the
central area and that are fed from the said central feed channel (42).

Typlcally, the central feed channel (42) with the manifold (38, 40) is designed as an

integral unit.

Typically, the height of the two distribution channels (48, 50) tapers to the sides and that
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the central feed channel (42) and one of the distribution channels (48) are separated by
a common wall (60) in at least a part of the area. '

Typically, the central feed channel (42) has a taper towards the centre that is
complementary to the profile of the adjacent distribution channel (48).

Typically, an initial flow guide (54) is provided in the first transition area between the
central feed channel (42) and the distribution channels (48, 50), which divides the
stream of fluid into two partial streams for the two distribution chahnels (48, 50). and
deflects it by about 90°. - '

Typically, a second flow guide (52) is provided in a second transition area which
connects to the first transition area and pfotrudes into the two distribution channels
(48, 50), which basically guides the two partial streams symmetrically in the direction
of the two distribution channels (48, 50).

Typically, the second flow guide (52) is provided with a passage for supplying fluid to
the outlet openings (62) that are located directly in the centre and to which the flow is
otherwise partly affected. | |

Typi(cally, an ‘addi‘tional flow guide (58) is provided at one front end of the said wall (60)
between the said central feed channel (42) and the adjacent distribution channel (48).

Typically, the nozzle plate (44) has many oval, circular, rectangular or slot-shaped
outlet openings (62). |

Typically, the walls of the saivd outlet openings (62) can be 'arranged nofmally to
the surface of the nozzle plate (44) or longitudinally at an angle to this and wherein
the outlet openings (62) can be arranged in one or several rows, with or without offset
to each other. |

Typically, the nozzle plate (44) has at least one narrow slot as outlet opening (62)
which extends across a large part of the transverse length of the manifold.

Typically, rows of several manifolds (38, 40) are provided on both sides of the fabric,
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cellulosig or the like material (12) to be treated, between which spaces are provided for
discharging the fluid blown out through the outlet openings (62), wherein the
respective rows of manifolds (38, 40) are staggered on both sides with respect to
each other in such a manner that the spaces and outlet openings (62) are at least

partially opposite to each other.

- Typically, manifold (38, 40) for use in a fluid treatment unit, characterized by the fact
that it is designed according to claims 1 to 12.

Typically, fluid is continuously blown onto the surface of the fabric, cellulosic or like
material (12) which is continuously guided past at least one manifold (38, 40) having a
nozzle plate (44),

characterised by the steps

a) guiding a stream of fluid through the manifold (38, 40) from one side into a

central area;
b) basically dividing the stream of fluid into two partial streams;.and

¢) distributing the two partial Streams to the nozzle plate (44) on both sides of

the central area.

DESCRIPTION OF THE INVENTION

The fluid treatment unit especially hot air treatment unit for textile fabrics and the
method for treatment of fabrics as'per the present invention will now be described with
reference to the accompanying drawings wherein same numerals are used to denote
the same parts. However, the said draWings only'illustrate the invention and in no way

limit the invention.
In the accompanying drawings:

Fig. 1:shows a perspective view of the manifold according to one of the embodiment as

described in the invention;
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Fig. 2:shows a perspective view of the fluid treatment unit according to one of the
preferable embodiment of the invention with two manifolds and a qualitative illustration
of the resulting flow pattern; ’

Fig. 3:shows an expanded view of the central part of the said manifold as shown in
Fig.1.

The following.are the details of the main components of the blower manifold assembly

in accordance with the invention, which are used with reference to Figure1-to Figure 5:

12 = fabric, cellulosic or the like matérial

2 = | ~ delivery end

38,40= m}anifold

42 = central feed channel
44 = hozzle plate

46 = port

48 = left distribution channel
50 = }ri.ght distribution channel
54 = stream divider plate

56 = initial flow guide

52 = second ﬂow guide

58 =  additional flow guide
60 = wall

62 = “outlet openings
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64

manifold housing

As per the invent'ibn, the fluid treatment unit has a port (46) for entry of fluid,
especially hot air, a central feed channel '(42) which guides the hot air from the port
“to a central area of the manifold (38, 40), as well as two distribution channels (48,
50) that extend on both sides of the central area and are fed by the central feed
“channel (42) and which distributes and blows the hot air on the fabric (12) via the nozzle
plate (44). '

By guiding the hot air initially to a centrél .area and then, from there, to both the sides
within a manifold (38, 40), a symmetrical flow pattern is finally generated which in turn
produces a uniform treatment result on both sides. In addition, a certain amount of
transverse stretching of the fabric, cellulosic or the like material (12) (the so-called
width-stretching) is reqwred by the resulting flow pattern that is slightly dlvergent which
for e.g. is advantageous for drying stretched fabric in a relax dryer.

The term "centre" or central area does not necessarily have to mean the exact
geometric centre of the manifold (38, 40) in the transverse direction but. should include

certain part of the central area bf the manifold (38, 40). It is rather the geometric centre
of the fabric (12) guided through the system in the transverse direction which is relevant

for a uniform treatment result.

Due to the fact that the central fed channel (42) is part of the manifold (38, 40) and that
the hot air can be fed from the side, the manifold (38, 40) design of the invention does
not pose any disadvantages compared to a conventional nozzle in terms. of
maintenance and assembly space requirements. Since individual corrective measures
for the discharge angle such as stumbling édges and staggering of the manifold (38, 40) -
can be avoided and the central fed channel (42) is simple in design and is
aerodynamically advantageous to implement, excellent aerodynamics can be achieved
with little effort, which reduces the manufactuﬁng cost of the assembly as well as the

energy consumption of the system.

In an advantageous design of the inventibh, the central feed channel (42) is shown as

10
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an integral unit with the manifold (38, 40).

‘The two distribution channels (48, 50) preferably taper towards the sides and the
central feed qhannel (42) and at least one of the distribution channel (42) are
separated by a common wall (60) at least in a partial section. - ' '

In addition, the ce_ntral feed channel (42) preferably has a taper that is complementary
to the profile of the adjacent distribution channel (48). Through this design, the central
feed channel (42) can be implemented with minimum design effort, wherein the
maximum assembly height of the manifold (38, 40) can remain unchanged.

As an alternative to the staggering of the central feed channel (42) with a distribution
channel (48) as described above, the central feed chahnel (42) can also be designed as
a separate pipe provided the central feed channel (42) and the manifold (38, 40) can be
removed from the system as a common unit.

An initial flow guide (52) is preferably provided in the first transition area between the
central feed channel (42) and the distribution channels (48, 50), which divides the hot
air stream into two partial streams for the two distribution channels (48, 50) and deflects
it by about 90°.

In addition, a second flow guide (52) is preferably provided in a second tranéition area
which connects to the first transition area and protrudes into the two -distribution
channels (48, 50), which basically guides the two partial streams,symmétrically in the
direction of the two distribution channels (48, 50).

Inorder to ensure an adequate supply of air to the outlet openings (62) that are located in
the central area, the second flow guide (52) can be provided with a passage for
“supplying hot air to the outlet opénings (62) that are located directly in the centre and to
which the'flow is otherwise partly affected.

The nozzle plate (44) can be designed diffe'rently,-it can especially include many oval,
circular, rectangular or slot-shaped outlet openings (62), wherein the walls of the outlet
openings (62) can be arranged normally to the surface of the fabric (12) or at an angle

11
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to this surface and wherein the outlet openings (62) can be arranged in one row or in
several rows, arranged with or without offset to each other.

As an alternate to individual outlet openings (62) arrangéd in rows, the nozzle plate
(44) may also have at least one narrow slot as outlet opening (62) which extends
across a large part of the transverse length of the manifold (38, 40).

In a preferred design of the inVention, rows of several manifolds (38, 40) are proposed
on both sides of the fabric (12) to be treated, between which spaces are provided for
discharging the air blown out through the outlet openings (62), wherein the respective
fows of manifolds (38, 40) are staggered on both sides with respect to each other in
~ such a manner that the spaces and air outlet openings (62) are at least opposite to each
other.

In addition, a method is proposed for addressing the task of hot-air treatment of the
fabric (12) mentioned at the beginning, in which hot air is continuously blown onto
the surface of the fabric (12) which is guided past at least one manifold (38, 40)
having a nozzle plate (44). the method consists of the following steps:

a) guiding a hot-air stream through"t"he manifold (38, 40) from one side into a
central area, |

b) Basically dividing the hot air stream into two partial streams and

c)-  Distributing the two partial streams to the nozzle plate (44) on both sides of
the central area. R '

A manifold (40) as per the invention has a nozzle plate (44) according to figure 1
through which the hot air is blown onto a fabric (12) (not shown in figure 1), above
the manifold (40) in this case. This takes place using outlet openings (62) that are
equidisfantly arranged and which are designed in the nozzle plate (44) using
circular holes. Below the flat nozzle plate (44), the manifold (40) ‘is separated from
the surrounding area by a manifold housing (64).

The hot air or process air is fed into the manifold (40) through a port (46).

13



WO 2015/022705 PCT/IN2014/000525

The hot air that is fed is first guided to a central area of the manifold (40), with
reference to the transverse Section, via a central feed channel (42). From there, the air
stream is basically divided into two parts which flow into two distribution channels (48,
50) that are arranged on both sides of thé 6entre. These distribution channels (48, 50)
are immediately adjacent to the nozzle plate (44) such} that the hot air can be
* discharged through the outlet openings (62) and blown onto to the fabric (12) located
above it.

The two distribution channels (48, 50) are closed at the end. In additioh, the height and
thus the cross-sectional area of the distribuiion channels (48, 50) reduce in the outward
direction. This geometry is technically calculated such that approximate!y the same
amount of air is discharged from all the outlet openings (62), regardless of their distance
from the centre. -

Figure 2 shows a perspective view of a fluid treatment, especially hot air treatment unit
according to one of the preferable embodiment of the invention with one upper manifold
(38) and one lower manifold (40), in which the flow pattern to be adjustéd as per the
invention is also indicated by using arrows schematically and qualitatively. The fabric
(12) to be treated is in turn located between the two manifolds (38, 40). As can be seen,
the air is not discharged from the nozzle platés (44) of the two manifolds (38, 40) at right
angles to the nozzle plate (44) but at a specific angle, which depends on the ratio of the
sum of the air outlet cross-sections to the air inlet cross-section in the manifold (38, 40).

In this case, the flow pattern is symmetric to the centre of the manifold (38, 40) with a
slightly diVerging flow pattern caused by feeding the hot air at the centre of the
distribution channels (48, 50), which ulﬁmately results in a uniform treatment result. The
diverging angle results in a flow combdr{eht from inside to the outside for a part of the
hot air that is discharged from the manifolds (38, 40), which is more advantageous in
terms of treating stretch fabrics (12) compared to a continuous vertical flow pattern,
because it causes a certain spreading effect on the fabric(12).

With reference to figure 1 once again, the guiding of hot air inside the manifold (40) is

explained below in more detail.

13
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As mentioned before, the hot air is fed via a port (46) into the manifolds (38, 40) from
one side. This configuration makes it easy to remove the manifolds (38, 40) for
mainténance purposes. For removing, the manifolds (38, 40) can be removed (in the
drawing) to the right side by using a guide rail (not shown) through a maintenance
access on the side of the stenter range, wherein the port (42) is ’automatically separated
from the hot air feed. While re-inserting the manifold (40), the port (42) is pressed with a
pre-load against the hot air feed at the end of the displacement path such that an
adequately air-tight connection is guaranteed.

The hot air flowing in through the port (46) is guided to the central area of the manifolds
(38, 40) via the central feed channel (42). This central feed channel (42) naitows down
complementary to the widening of the distribution channel (48), with which the central
feed channel (42) shares a wall (60). This design of the central feed channel (42) saves
material and the overall assembly height of the manifold (40) is also not increased.
By tapering the central feed channel (42) towards the central area, the hot air is still

accelerated as desired.

The air stream is divided into two partial streams that are approximately equal by
stream divider plate (54) shortly before the end of the central feed channel (42). The two
parts of the stream are then deflected by approximately 90° using an approximately 90°
bend in the stream divider plate (54) and a corresponding bend in the initial flow guide
(56) provided on the manifold housing (64), such that the two parts of the stream ini_tially, '
flow onto the nozzle pléte (44) more or iess perpendiculafly. A second flow guide (52)
which is connected to the first stream divider plate (54), then deflects in each case one
componént of the two stream parts to the left or right; such that most part of the hot air
streams at least flow to the left and right distribution channel (48, 50).

In order to achieve a laminar flow deflection from the centre to the two sides as far as
possible, an additional flow guide (58) is p.rovidéd at one front end of the common wall
(60) between the central feed channel (42) and the left distribution channel (48). The |
~ said additional flow guide (58) is approximately located on the manifold housing (64).

Second flow guide (52) slightly affects the flow to some of the outlet openings (62) of

14
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nozzle plate (44), that is, the outlet openings (62) that are located at the centre. This
is compensated by the fact that the second flow guide (52) has a passage through
which the air can pass in the direction indicated by the dashed arrow and cén flow into
the manifold (40) area in question. |

If the manifold (40) width that affects the flow needs to be adjusted to the actual width of
the fabric (12), this can be easily implemented'as part of this invention by using flow |
flaps -at the desired positions in the distribtition channels (48, 50) which prevent air ﬂow
in the peripheral areas of the distribution channels (48, 50), in addition to the generally
known solutions where the other manifold outlet openings (62) are closed using a slider
or something similar. ‘

15
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WE CLAIM:

1. Fluid treatment unit for a fabric, cellulosic or the like material (12), having at
least one manifold (38, 40) for blowing the fluid onto the fabric, cellulosic or the like
material (12) which is continuously guided past at least one manifold (38, 40), wherein
‘at least one manifold (38, 40) comprises: | | |

a manifold housing (64); |
a port (46) which is provided on one side of the manifold (38, 40);

a nozzle plate (44) having atleast one outlet opening (62) through which the fluid
is blown onto the said fabric, cellulosi¢ or the like material (12); and

~ aduct for guiding the fluid from the said port (46) to the said nozzle plate (44),
characterised by the fact that

the said duct has a central feed channel (42) which guides the fluid from the
said port (46) to a central area of the manifold (38, 40) as well as two distribution
channels (48, 50) and at least one flow guide in the said central area to uniformly
distribute fhe fluid across the said nozzle plate (44) that extends on both sides of
the central area and that are fed from the said central feed channel (42).

2. Fluid treatment unit as claimed in claim 1, characterised by the fact that the
central feed channel (42) with the manifold (38, 40) is designed as an integral unit.

3. Fluid treatment unit as claimed in claim 2, characterised by the fact that the
height of the two distribution channels (48, 50) tapers to the sides and that the central
feed channel (42) and one of the distribution channels (48) are separated by a common
wall (60) in at least a part of the area. ' '

4 Fluid treatment unit as claimed in claim 3, characterised by the fact that the
central feed channel (42) has a taper towards the centre that is complementary to the
profile of the adjacent distribution channel (48).
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5. Fluid treatment unit as claimed in claims 1to 4, characterised by the fact that an
initial flow guide (54) is provided in the first transition area between the central feed
channel (42) and the distribution channels (48, 50), which divides the stream of fluid
into two partial streams for the two distribution channels (48, 50) and deflects it by about
- 90°. ' ' '

6. Fluid treatment unit as claimed in claim 5, characterised by the fact that a
second flow guide (52) is provided in a second transition area which connects to the
first transition area and protrudes into the two distribution channels (48, 50), which
basically guides the two partial streams symmetrically in the direction of the two
distribution channels (48, 50).

7. Flud treatment unit as claimed in claim 6, characterised by the fact that the
second flow guide (52) is provided with a passage for supplying fluid to the outlet
opehings (62) that are located directly in the centre and to which the flow is otherwise
partly affected. '

8. Flow treatment unit as claimed in-Claims 1 to 4, characterized by the fact that
an additional flow guide (58) is provided at one front end of the said wall '(60) between
the said central feed channel (42) and the adjacent distribution channel (48).

9. Fluid treatment unit as claimed in claims 1to 7, characterised by the fact that the
nozzle plate (44) ‘has many oval, circular, rectangular or slot-shaped outlet openings
(62). o

10. Fluid treatment unit as claimed in claims 1 to 8, characterized by the fact that
the walls of the said outiet openings (62) can be arranged normally to the surface
of the nozzle plate (44) or longitudinally at an angle to this and wherein the outlet
openings (62) can be arranged in one or several rows, with or without offset to each
other.

1. Fluid treatment unit as claimed in claims 1to 8, characterised by the fact that the
nozzie plate (44) has at least one narrow slot as outlet opening (62) which extends
across a large part of the transverse length of the manifold.
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12.  Fluid treatment unit as claimed in claims 1to 9, characterised by the fact that
rows of several manifolds (38, 40) are provided on both sides of the fabric, cellulosic
of the like material (12) to be treated, between which spacés are provided for -
discharging the fluid blown out through the outlet openings (62), wherein the
respective rows of manifolds (38, 40) are staggered on both sides with respect to
each other in such a manner that the spaces and outlet openings (62) are at least _
parﬁally opposite to each other. |

13 Manifold (38, 40) for use in a fluid treatment unit, characterized by the fact that
it is designed according to claims 1 to 12.

4. A method for fluid treatment of a fabric, cellulosic or like material (12) where
fluid is continuously blown onto the surface of the fabric, cellulosic or like material (12)
which is continuously guided past at least one manifold (38, 40) having a nozzle plate
(44), |

characterised by the steps

'd) guiding a stream of fluid through the manifold (38, 40) from one side into a

central area;
e) basiéally dividing the stream of fluid into two partial streams; and

f) distributing the two partial streams to the nozzle plate (44) on both sides of

the central area.

18



WO 2015/022705

1/2

PCT/IN2014/000525

IR TR WL

EEENENENNN




WO 2015/022705 PCT/IN2014/000525
2/2

Fig.3



INTERNATIONAL SEARCH REPORT

International application No

PCT/IN2014/000525

A. CLASSIFICATION OF SUBJECT MATTER

INV. D21F1/34 DO6C7/02
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

D21F DO6C

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

8 May 2003 (2003-05-08)

figure 2

6 May 1986 (1986-05-06)

figure 2

page 12, line 28 - page 14, line 14;

column 9, line 27 - column 10, line 26;

A WO 03/038364 Al (IM HO-KWUN [KR]) 1-14

A US 4 586 268 A (FLEISSNER HEINZ [CH]) 1,14

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

9 January 2015

Date of mailing of the international search report

02/02/2015

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Pregetter, Mario

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/IN2014/000525
Patent document Publication Patent family Publication
cited in search report date member(s) date

WO 03038364 Al 08-05-2003 KR 20010104408 A 26-11-2001
WO 03038364 Al 08-05-2003
US 4586268 A 06-05-1986  US 4586268 A 06-05-1986
US 4638572 A 27-01-1987
US 4674197 A 23-06-1987

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report

