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tom wall (60), which all extend in the longitudinal direction
14 12 10 of the trough and delimit a space in the centre of the trough,
36 S 20 22 78 g 34 / open at the top. The trough (10) also comprises a partition
wall structure (20) extending in the longitudinal direction of
52 the trough and dividing said central space into two adjacent
50‘\ 48 Ve 46 elongated grooves (12, 14) which are open at the top and into
r 56 54 1 which one or more substrates (74, 76) can be placed for the
cultivation of plants (72). In an example, the partition wall
40— — 38 structure (20) comprises an elongated overflow channel (22)
18 16 extending in the longitudinal direction of the groove (10) and
_\ / guides the irrigation water past the grooves (12, 14). The
. / 28 overtflow channel (22) may be arranged in an elevated posi-
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HYDROPONIC GROWING SYSTEM

Field of the invention

The invention relates to a hydroponic growing system.

Background of the invention

The growing of green vegetables in greenhouses is based on hydroponic
cultivation systems and the use of e.g. elongated troughs. The troughs are
open at the top, or the top surface of the troughs is provided with openings in
which the seedlings are placed. The trough is filled with a substrate for the
plants, or the seedlings with root balls acting as the substrate are placed in
the openings. The material of the substrate is, for example, peat or mineral
wool, such as glass wool. The root ball may also be surrounded by a sup-
porting structure which is, for example, a mesh-like pot made of, for example,
plastic or compressed peat. The seed of the plant can be sown in the sub-
strate, which may be an elongated or ribbon-like element placed in the
trough.

Publication WO 2012/172187 A1 discloses a hydroponic growing system and
an elongated trough for the cultivation of plants, in which trough a growing
substrate can be placed. Said trough can be utilized in greenhouses.

The trough is placed on a cultivation table in a greenhouse, where the seed-
ling of the plant is allowed to grow as long as the plant is ready to be har-
vested. In some examples, the germination of the sown seeds is also per-
formed in troughs on a cultivation table. Normally, automated cultivation ta-
bles are used, which automatically irrigate the plants and move the trough
forward, wherein the direction of movement is transverse to the longitudinal
direction of the trough. The cultivation tables also change the spacing of the
troughs so that the spacing of the troughs is automatically increased as the
plant grows in size.

The roots of the seedlings are placed in the trough, into which irrigation water
with nutrients is supplied as well. The roots of the seedlings take in the irriga-
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tion water needed, some of the irrigation water is absorbed in the substrate,
and the unused portion of the irrigation water can be drained off along the
trough. In an example, the irrigation water is introduced in the trough via one
end of the trough, and surplus irrigation water is discharged from the trough
via the opposite other end of the trough. The trough is made of e.g. plastic,
by applying e.g. extrusion as the manufacturing method.

The suitability of the troughs for several plants of different sizes is inade-
quate. Moreover, the troughs have drawbacks in the way of conveying irriga-

tion water along the trough, and controlling its amount.

Brief summary of the invention

A hydroponic growing system according to the invention is presented in
claim 1.

A solution is now presented for intensifying the cultivation of plants, particu-
larly green vegetables, in greenhouses, and for improving the operation of
the troughs.

According to an embodiment, the solution is a hydroponic growing system
comprising an elongated trough. Said trough comprises at least a first side
wall, an opposite second side wall, and a bottom wall, which all extend in the
longitudinal direction of the trough and delimit a space in the centre of the
trough, open at the top.

Further, the trough comprises a partition wall structure placed between the
first side wall and the second side wall, extending in the longitudinal direction
of the trough, and dividing the space in the centre of the trough into two adja-
cent elongated grooves. Said grooves are open at the top, and one or more
substrates can be placed in each, for the cultivation of plants. Thus, several
plants can be placed one after another in the longitudinal direction of the
trough.

By means of the solution, two adjacent rows of plants can be cultivated in the
same trough. Advantages are obtained particularly in the case that the plants
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are smaller in size than plants which fit in only one row in each trough. In this
way, better space utilization and a higher plant density is achieved on the
cultivation table utilized in the hydroponic growing system, several troughs
being placed on top of it, adjacent to each other. The cultivation table is pref-
erably automated, as presented above.

By means of the presented solution, it is now possible to use a trough with
two rows of plants and having a width corresponding to the width of conven-
tional troughs for one row of plants. The advantage is that no or only slight
modifications need to be made in the operation of e.g. conventional cultiva-
tion tables, for applying a trough according to the presented solution.

According to an example of the solution, the partition wall comprises an elon-
gated overflow channel extending in the longitudinal direction of the trough.
The overflow channel is configured to receive irrigation water supplied to the
trough, and to guide the irrigation water along the trough and forward, past
the above mentioned grooves next to each other.

The advantage in this example is the improved control of the quantity and
flow of irrigation water in the trough. By means of the separate overflow
channel, surplus irrigation water can be efficiently discharged from the
trough. By the placement of the overflow channel, for example by the choice
of its height position, it is possible to control how high the irrigation water lev-
el is allowed to rise. With the improved control of the quantity and flow of irri-
gation water, it is also easier to avoid that e.g. material used in the growing
substrate is entrained in the irrigation water or washed away from the trough.

By means of the overflow channel, irrigation water can be discharged from
the trough even if the above mentioned groove or other channel intended for
irrigation water has been silted up A blockage may also be caused by plant
roots that have grown to fill up said groove or irrigation channel. By means of
the overflow channel, it is possible to lead irrigation water away from the
blocked groove or irrigation channel past the blockage and back to said
groove or irrigation channel.
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According to an example of the solution, said groove may comprise an upper
space placed at the top of the groove and intended for the substrate, and a
lower space placed at the bottom of the groove and intended for irrigation
water. The lower space is connected to the upper space via one or more
holes or slits. In the lower space, irrigation water can flow forward along the
opening of the trough.

The advantage is the separate upper space for holding the growing sub-
strate, for example by means of a funnel shape. The roots of the plant can
even grow through said hole or slit to the separate lower space in which the
irrigation water flows. Via said hole or slit, the irrigation water can be ab-
sorbed into the substrate. Irrigation water will flow more easily along the
trough via the separate lower space than in the case of having to pass
through the growing substrate only.

The trough according to the presented solution can be applied, for example,
in the hydroponic cultivation system of WO 2012/172187 A1. The hydroponic
growing system may also comprise a cultivation table which is automated
and functions as presented in this description, comprising means for distrib-
uting irrigation water to troughs according to the presented solution.

Description of the drawings

In the following, the presented solution will be described with reference to the
appended drawings, in which:

Fig. 1 shows a trough according to an example of the solution in a cross-sec-
tional view from the end of the trough;

Fig. 2 shows the structure of the elongated trough according to Fig. 1;

Fig. 3 shows a cross-section of the trough of Fig. 1, seen from the end of the
trough and with a substrate placed in the trough;

Fig. 4 shows adjacent troughs according to Fig. 1, in a cross-sectional view
from the end of the troughs,
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Fig. 5 shows the trough according to Fig. 2, seen from one end of the trough;
and

Fig. 6 shows a cross-section of the trough of Fig. 2, seen from the side of the
trough and as a section at the point A—A of Fig. 5.

Detailed description of the invention

In the following, the presented solution will be described with reference to the
appended drawings 1 to 6. In the drawings, the same reference numbers are
used to refer to the same or corresponding parts.

Figures 1 and 2 show a hydroponic growing system according to an example
of the present solution, comprising an elongated trough 10. Figure 1 shows a
longitudinal cross-section of the trough 10, and the trough 10 is shown in the
position of use, being substantially horizontal.

The trough may comprise at least a first side wall 34, an opposite second
side wall 36, and a bottom wall 60, which all extend in the longitudinal direc-
tion of the trough 10 and delimit a space in the centre of the trough 10, open
at the top.

Several troughs 10 may be placed on cultivation tables which preferably take
care of the irrigation of the plants in the adjacent troughs in an automated
way and move the troughs forward, and also change the spacing of the
troughs automatically so that the spacing is increased as the plants grow in
size. Now referring to Fig. 2, irrigation water is supplied to one end 66 of the
trough 10 on the cultivation table, and irrigation water is discharged from the
trough via the opposite second end 70 of the trough 10.

In an example of the solution and according to Fig. 1, the trough 10 com-
prises a partition wall structure 20 placed between the first side wall 34 and
the second side wall 36, inside the trough 10 and spaced from the side walls
34, 36, and extending in the longitudinal direction of the trough 10. The parti-
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tion wall structure 20 divides the central space of the trough 10 into two adja-
cent elongated grooves 12, 14 which are open at the top.

For the cultivation of plants, separate growing substrates 74, 76 can be in-
serted in the grooves 12, 14 of the trough 10, in which the plants 72 are
placed. The function of the grooves 12, 14 is to convey irrigation water along
the trough 10 and to distribute it to the substrates 74, 76.

The growing substrate 74, 76 may consist of an elongate or ribbon-like mate-
rial. The substrates 74, 76 may also consist of single or separate pieces or
elements, or the substrate 74, 76 can be formed of loose material that is
placed in the trough 10 and is suitable for cultivation. The substrate used
may be, for example, peat or mineral wool, such as glass wool, even ex-
panded clay. A seedling of the plant may be placed in the substrate 74, 76, or
seeds may be sown in it, which are germinated in the trough e.g. on the culti-
vation table or in a separate place.

The trough 10 is made of e.g. plastic by extrusion, wherein the cross-sec-
tional shape of the trough 10 shown in Fig. 1 extends continuously in the lon-
gitudinal direction of the elongated trough 10 as shown in Fig. 2. The trough
10 is preferably uniform, and its different parts are seamlessly joined to each
other .

According to an example and Fig. 1, the side walls 34, 36 may be vertical in
their use position, and the bottom wall 60 may be horizontal. By means of the
side walls 34, 36 and the bottom wall 60, the trough 10 is formed to corre-
spond to e.g. a U-shape or an H-shape. The side walls 34, 36 may have side
surfaces 16, 18 which are preferably vertical.

The side wall 34 may comprise walls 42, 46, 48 of variable thickness which
may also encompass open or closed chambers or channels which may ex-
tend in the longitudinal direction of the trough 10. The side wall 36 may com-
prise walls 50, 52, 44 of variable thickness which may also encompass open
or closed chambers of channels which may extend in the longitudinal direc-
tion of the trough 10.
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According to an example and Fig. 1, the side walls 34, 36 may extend below
the bottom wall 60 in the vertical direction, and their lower parts together with
the walls 42, 44 form a leg structure on which the trough 10 rests and which
holds the bottom wall 60 on a desired height level.

According to an example and Fig. 1, the top part of at least one side wall 34,
36 together with the walls 46, 48, 50, 52 forms a structure inside the trough
10 that becomes broader downwards in the transverse direction of the trough
10. The cross-section of said structure may have the shape of e.g. a triangle
or a right-angled triangle. Said broadening structure extends down to the bot-
tom wall 60 or close to it, or ends in the middle part of the trough 10.

The partition wall structure 20 may comprise walls 32, 54, 56, 58 of variable
thickness which may also encompass open or closed chambers of channels
which may extend in the longitudinal direction of the trough 10.

According to an example and Fig. 1, the lower part of the partition wall struc-
ture 20 together with the wall 32 forms a leg structure, via which the partition
wall structure 20 is connected to the bottom wall 60. Preferably, the partition
wall structure 20 extends upwards to the same height with at least one of the
side walls 34, 36. The side walls 34, 36 preferably have the same height. Al-
so preferably, the partition wall structure 20 is centrally placed in the trough
10, substantially at equal distances from both of the side walls 34, 36.

In an example and Fig. 1, the top part of the partition wall structure 20 to-
gether with the walls 54, 56, 58 forms a structure inside the trough 10 that
becomes broader downwards in the transverse direction of the trough 10.
Said structure follows the cross-sectional shape of e.g. a truncated pyramid
or cone. In another example, said structure is provided on only one side of
the partition wall structure 20, whereby said structure follows the cross-sec-
tional shape of e.g. a triangle or a right-angled triangle. Said broadening
structure extends down to the bottom wall 60 or close to it, or ends in the
middle part of the trough 10, being fastened to the wall 32 acting as a leg
structure.
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When both the partition wall structure 20 and the side walls 34, 36 have a
downwards broadening shape, the tops of the grooves 12, 14 become nar-
rower downwards in the transverse direction of the trough 10. Each tapering
groove 12, 14, or one of them, extends down to the bottom wall 60 or close to
it, or ends in the middle part of the trough 10.

In an example and Fig. 1, the partition wall structure 20 may comprise an
elongated overflow channel 22 extending in the longitudinal direction of the
trough 10.

The function of the overflow channel 22 is to receive irrigation water supplied
into the trough 10 and to convey it forward along the trough 10 so that at
least part of the irrigation water can bypass the grooves 12, 14 and the sub-
strates 74, 76 placed therein, if necessary.

The overflow channel 22 may be the above presented open or closed cham-
ber or channel formed in the partition wall structure 20. In an example and
Fig. 1, the walls 54, 56, 58 delimit the overflow channel 22 which may be at
least partly open at the top or from below. Preferably, the overflow channel
22 is closed at the top and enclosed by the walls 54, 56, 58.

In an example and Fig. 1, the overflow channel 22 is arranged in an elevated
position with respect to the bottom wall 60. In other words, the overflow
channel 22 is placed higher in the vertical direction of the trough 10 than the
lower part of the groove 12, 14, along which the irrigation water is allowed to
flow.

In an example and Fig. 1, the irrigation water flows along the bottom wall 60
in the groove 12, 14, so that the bottom wall 60 is placed lower than the level
of the overflow channel 22, along which the the irrigation water can flow in
the overflow channel 22. The height level of the overflow channel 22 is de-
termined by e.g. the wall 32 used as the leg structure. In the overflow chan-
nel 22, the wall 58 may constitute the bottom surface, on which the irrigation
water flows. Thus, the wall 58 is placed higher than the bottom wall 60.
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In an example and Fig. 1, at least one of the grooves 12, 14 comprises an
upper space 38, 40 placed in the upper part of said groove 12, 14. The upper
space 38, 40 is intended for the growing substrate 74, 76, as shown in Fig. 3.

Preferably, said upper space 38, 40 has such a structure that it holds the
substrate 74, 76 at a desired height, separate from the lower space 24, 26 of
the groove 12, 14. The upper space 38, 40 may have a downwards tapering
shape, as presented above. The upper space 38, 40 is open at the top and at
least partly open from below. The shape of the upper space 38, 40 is defined
by the partition wall structure 20 and the side walls 34, 36.

A narrowing, a collar or a wall may be provided between the upper space 38,
40 and the lower space 24, 26, for supporting the growing substrate. Said
narrowing, collar or wall is formed in the partition wall structure 20 or the side
wall 34, 38, or both.

The lower space 24, 26 can have a e.g. polygonal or rectangular shape, or it
can be at least partly open at the top. Irrigation water flows in the lower space
24, 26 along the groove 12, 14 of the trough 10.

The upper space 38, 40 is connected to the lower space 24, 26 via one or
more holes or slits 28, 30. The above mentioned narrowing, collar or wall
may constitute said hole or slit 28, 30. Alternatively, for example, said slit 28,
30 is formed between the partition wall 20 or the side wall 34, 38, or both, by
their shape, as also in the example of Fig. 1. The roots of the plant have ac-
cess via the hole or slit 28, 30 to the lower part of the groove 12, 14, and irri-
gation water has access through the hole or slit 28, 30 to the upper part of
the slit 12, 14 and to the growing substrate 74, 76.

In an example and Fig. 1, the hole or slit 28, 30 is elongated and extends in
the longitudinal direction of the trough 10. The length of said hole or slit 28,
30 corresponds to the length of the partition wall structure 20.

In an example and Fig. 1, the lower space 24, 26 constitutes an irrigation
channel extending in the longitudinal direction of the trough 10. Said irrigation
channel is configured to convey irrigation water forward along the trough 10.
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Said irrigation channel may also have the shape of a rectangle whose width
in the transverse direction of the trough 10 is greater than the width of said
hole or slit 28, 30.

In the example of Figs. 2 and 4, in at least one end 66, 70 of the trough 10,
the side walls 34, 36 and the bottom wall 60 extend farther than the partition
wall structure 20 in the longitudinal direction of the trough 10. This is prefera-
bly at least at the first end 66 of the trough 10 into which the irrigation water
is intended to be supplied. As a result, a space is formed at the first end 66,
limited by the side walls 34, 36 and the bottom wall 60, into which space the
irrigation water can be supplied.

A corresponding space can be formed at the second end 70 of the trough 10,
via which the irrigation water can be led out of the trough 10. The second end
70 may be open, without an end wall, whereby the irrigation water will be
drained from the trough over the end edge of the bottom wall 60. In an ex-
ample, in at least one end 66, 70 of the trough 10, the side walls 34, 36 ex-
tend farther than the bottom wall 60 in the longitudinal direction of the trough
10. This is preferably the case at the second end 70 of the trough 10, so that
the irrigation water can be discharged form the trough 10 across the end
edge of the bottom wall 60 even before the terminal point of the side walls
34, 36. Thus, the second end 70 can be closed by an end wall, in the same
way as in an example embodiment, in which the bottom wall 60 of the trough
is provided with one or more openings, through which the irrigation water can
exit the trough and the groove 12, 14.

Also preferably, at least one end 66, 70 of the trough 10, particularly the first
end 66, is closed by an end wall 62, as shown in Figs. 5 and 6.

In an example and Fig. 2, the end wall 62 is fastened to at least the first and
the second side walls 34, 36 as well as the bottom wall 60, and seals off the
first end 66. The irrigation water is thus guided along the trough 10 towards
the opposite second end 70 of the trough 10. In an example and Figs. 2 and
6, the first end 66 is provided with an open space connected to both of the
grooves 12, 14 and the overflow channel 22, to which the irrigation water has
access via e.g. the first end 64 of the partition wall structure 20. In an exam-
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ple and Figs. 2 and 6, the second end 70 is also provided with an open space
connected to both of the grooves 12, 14 and the overflow channel 22, from
which the irrigation water is discharged via e.g. the second end 68 of the par-
tition wall structure 20.

In an example and Figs. 1 and 2, the partition wall structure 20 is provided
with one or more holes 78, via which the irrigation water can pass from either
one or both of the grooves 12, 14 into the overflow channel 22 and vice ver-
sa. In an example and Figs. 1 and 2, the hole 78 enables the flow of irrigation
water from the groove 12 to the groove 14, and vice versa. Preferably, sev-
eral holes 78 are provided and placed at a distance from each other in the
longitudinal direction of the trough 10. In an example, the hole 78 is formed
by drilling a vertical hole in the partition wall structure 20, extending to the
level of the bottom wall 60 or close to it, or at least providing a connection
from the overflow channel 22 to at least one groove 12, 14 and possibly also
between the grooves 12, 14.

In Fig. 4 and an example, the trough 10 is dimensioned so that the distance
C between the centres of the grooves 12, 14 of the trough 10 in the trans-
verse direction of the trough 10 is substantially equal to the distance C of the
centre of the outermost groove 12, 14 of said trough 10 to the centre of the
closest groove 12, 14 of the adjacent trough 10, when the troughs 10 are
placed next to each other, for example so that the side surfaces 16, 18 of the
troughs 10 are abutting or close to each other. In this way, the plants can be
placed at regular intervals on the cultivation table.

In an example, the height Z of the trough 10 is between 30 and 50 mm, pref-
erably about 40 mm. In an example, the width X of the trough 10 in the trans-
verse direction is between 35 and 55 mm, preferably about 45 mm. In an ex-
ample, the distance C is between 18 and 28 mm, preferably about 23 mm. In
an example, the length L of the trough 10 is between 5000 and 6000 mm.

In an example, the width of the slit 28, 30 in the transverse direction of the
trough 10 is about 4 mm, the height of the upper space 38, 40 is about
16 mm, and the height of the lower space 24, 26 is about 10 mm. In an ex-
ample, the thickness of the wall or walls of the trough is about 1.5 mm or
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3 mm. In an example, seeds are placed at regular intervals of e.g. 50 mm in
each growing substrate 74, 76. The seeds of adjacent growing substrates 74,
76 are placed in an interlocked manner with respect to each other in the lon-
gitudinal direction of the trough 10, at intervals of e.g. 25 mm.

The presented solution is not limited solely to the above presented examples,
alternatives or embodiments. In the presented solution, it is possible to com-
bine the above presented examples to form a hydroponic irrigation system of
a desired type. The presented solution can be applied within the scope of the
technical characteristics of the claims to be presented hereinbelow.

Throughout this specification, unless the context requires otherwise, the word
"comprise", or variations such as "comprises" or "comprising", will be under-
stood to imply the inclusion of a stated element or integer or group of ele-
ments or integers but not the exclusion of any other element or integer or
group of elements or integers.

The reference in this specification to any prior publication (or information de-
rived from it), or to any matter which is known, is not, and should be taken as
an acknowledgement or admission or any form of suggestion that the prior
publication (or information derived from it) or known matter forms part of the
common general knowledge in the field of endeavour to which this specifica-
tion relates.



30 Sep 2019

2016238721

10

15

20

25

30

35

13

Claims:

1. A hydroponic growing system, comprising an elongated trough comprising
at least:

a first side wall, an opposite second side wall, and a bottom wall,
which all extend in the longitudinal direction of the trough and delimit a space
in the centre of the trough, open at the top; and

a partition wall structure placed between the first side wall and the sec-
ond side wall, extending in the longitudinal direction of the trough and divid-
ing said central space into two adjacent elongated grooves which are open at
the top and into which one or more substrates can be placed in each, for the
cultivation of plants, wherein said partition wall structure comprises an elon-
gated overflow channel extending in the longitudinal direction of the trough
and configured to receive irrigation water supplied into the trough, and to
guide the irrigation water forward along the trough, past said adjacent
grooves.

2. The growing system according to claim 1, wherein the overflow channel is
configured at the first end of the trough to receive irrigation water supplied
into the first end of the trough and to guide irrigation water past said adjacent
grooves towards the opposite second end of the trough.

3. The growing system according to claim 1 or 2, wherein the overflow chan-
nel is closed at the top over its whole length or almost its whole length.

4. The growing system according to any of the claims 1 to 3, wherein the
overflow channel is arranged in an elevated position with respect to the bot-
tom wall of the trough, on which the irrigation water is allowed to flow forward
along said adjacent grooves.

5. The growing system according to any of the claims 1 to 3, wherein the
overflow channel comprises a bottom wall, on which the irrigation water can
flow along the overflow channel and which is placed higher than the bottom
wall of the trough, on which the irrigation water can flow forward along said
adjacent grooves.
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6. The growing system according to any of the claims 1 to 5, wherein the par-
tition wall structure comprises two or more openings, gaps or holes which are
configured

a) to convey irrigation water from the overflow channel to and from
either one or both of the grooves, or

b) to convey irrigation water from one groove to another groove, and
vice versa, or

to convey irrigation water according to both alternatives a) and b).

7. The growing system according to any of the claims 1 to 6, wherein in at
least one end of the trough, the first and the second side walls and the bot-
tom wall extend farther than said partition wall structure in the longitudinal
direction of the trough.

8. The growing system according to any of the claims 1 to 7, wherein at least
one end of the trough is closed by an end wall.

9. The growing system according to any of the claims 1 to 8, wherein at least
one of said grooves comprises:

an upper space placed in the upper part of said groove, for the grow-
ing substrate, and

a lower space placed in the lower part of said groove, for irrigation wa-
ter, and which is connected to the upper space via one or more holes or slits,
and in which the irrigation water can flow forward along said groove.

10. The growing system according to claim 9, wherein the upper space com-
prises a shape which has a downwards tapering cross-section and which
opens into the lower space via said hole or slit.

11. The growing system according to claim 9 or 10, wherein the lower space
constitutes an irrigation channel extending in the longitudinal direction of the
trough and configured to convey irrigation water forward along the trough,
and having a width greater than the width of said hole or slit in the transverse
direction of the trough.
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12. The growing system according to any of the claims 9 to 11, wherein said
hole or slit is elongated and extends in the longitudinal direction of the trough.

13. The growing system according to any of the claims 1 to 12, wherein the
first and second side walls extend below the bottom wall and constitute a leg
structure supporting the trough.

14. The growing system according to any of the claims 1 to 12,

wherein at least one end of the trough is open for discharging irrigation
water from the trough, or

wherein, in at least one end of the trough, the first and the second side
walls extend farther than the bottom wall in the longitudinal direction of the
trough, or

wherein, in at least one end of the trough, the bottom wall is provided
with an opening.
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