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Device for hydroponic cultivation

Background

The invention relates to a device for hydroponic cultivation, the de-
vice comprising one or more room(s) for receiving one or more seed(s), one or
more source(s) of artificial light, arranged to produce photosynthetically active
radiation to said one or more room(s).

Hydroponics means the cultivation of plants without soil. Plants are
cultivated using a liquid solution of water and nutrients.

Hydroponic indoor gardening devices have been created for cultiva-
tion of e.g. vegetables and herbs in end user environments, such as domestic
enviroment, restaurants, and institutional kitchens etc.

Due to the demand for easy and convenient gardening, said hydro-
ponic indoor gardening devices usually use removable baskets or cups or car-
tridges including growing medium therein. The plants are grown to maturity in
said growing medium. These baskets or cups are easy to arrange into and re-
move from the cultivation devices. Still, there is a need in the art for even more
convenient devices for indoor gardening.

Brief description

Viewed from a first aspect, the device further comprises a control
unit for adjusting the photosynthetically active radiation (PAR) of the artificial
light based on the growing phase of the plant(s) being grown in the device.

Thereby a simple and convenient device for hydroponic cultivation
may be achieved.

The device for hydroponic cultivation is characterised by what is
stated in the characterising parts of the independent claim. Some other em-
bodiments are characterised by what is stated in the other claims. Inventive
embodiments are also disclosed in the specification and drawings of this pa-
tent application. The inventive content of the patent application may also be
defined in other ways than defined in the following claims. The inventive con-
tent may also be formed of several separate inventions, especially if the inven-
tion is examined in the light of expressed or implicit sub-tasks or in view of ob-
tained benefits or benefit groups. Some of the definitions contained in the fol-
lowing claims may then be unnecessary in view of the separate inventive ide-
as. Features of the different embodiments of the invention may, within the
scope of the basic inventive idea, be applied to other embodiments.
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Brief description of figures

Some embodiments illustrating the present disclosure are described
in more detail in the attached drawings, in which

Figure 1 is a schematic side view of an example device for indoor
hydroponic cultivation in partial cross-section,

Figures 2a and 2b are schematic perspective views of the device
shown in Figure 1 for indoor hydroponic cultivation, and

Figures 3a — 3d are schematic side views of an example device for
indoor hydroponic cultivation.

In the figures, some embodiments are shown simplified for the sake
of clarity. Similar parts are marked with the same reference numbers in the
figures.

Detailed description

Figure 1 is a schematic view of an example device for indoor hydro-
ponic cultivation in partial cross-section, and Figures 2a, 2b are schematic per-
spective views of the same device.

In hydroponic growing of plants without soil in a liquid solution of
water and nutrients, an artificial medium is used to provide mechanical support
for the seed to be germinated and any seedling or mature plant developed
therefrom. Thus, seed(s) to be germinated and grown may be provided em-
bedded in a seed cartridge, which is generally composed of a material firm
enough to hold the seed. In addition, the material should have porosity and
water-retention characteristics which allow a liquid nutrient solution to flow to
plant roots but which prevent the roots from being constantly immersed in the
solution, such constant immersion predisposing the roots to rotting. Hence-
forth, said material is referred as “growing medium”.

The plant may be selected from e.g. leafy greens, vegetable-like
fruits or flowers.

As used herein, the term “leafy greens” refers to plants whose
leaves and stems are used as food. This term includes vegetable greens or
leafy vegetables such as lettuce, (e.g. cutting lettuce, batavia lettuce, stem let-
tuce, iceberg lettuce, and roman lettuce), spinach (e.g. baby spinach and New
Zealdn spinach), bok choy, tatsoi, mizuna, komatsuna, shiso, mangold, and
herbs such as rucola (e.g. rocket rock), basil (e.g. vanilla basil, cinnamon basil,
lemon basil, red basil, Thai basil, and bush basil), thyme, parsley, mint (e.g.
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green mint, peppermint, and apple mint), rosemary, coriander, marjoram, ore-
gano, sage eftc.

As used herein, the term “vegetable-like fruits” refers to plants that
are used like vegetables but botanically are fruits. Non-limiting examples of
such plants include tomato, cucumber, paprika and chili pepper.

Suitable flowers to be grown by the present method include but are
not limited to annual flowers such as violet, (e.g. horned violet, sweet violet,
and wild pansy), American saffron, cornflower, and marigold flower.

The device 1 comprises one or more room(s) 2 for receiving one or
more seed(s) 8 and one or more source(s) 3 of artificial light arranged to pro-
duce photosynthetically active radiation (PAR) to said one or more room(s) 2.

In soil-less culture, artificial medium may be used to provide me-
chanical support for the seed 8 to be germinated and any seedling or mature
plant developed therefrom.

Thus, any seed 8 to be germinated and grown by the present meth-
od may be provided embedded in a seed cartridge 5 as shown in Figure 1. The
seed cartridge 5 may be generally composed of a material firm enough to hold
the seed 8. In addition, the material should have porosity and water-retention
characteristics which allow a liquid nutrient solution to flow to plant roots but
which prevent the roots from being constantly immersed in the solution, such
constant immersion predisposing the roots to rotting.

The form and dimensions of the seed cartridge 5 may vary but it is
typically a cylinder. The cartridge may be composed of a variety of different
materials as readily understood by a skilled person. However, mineral wool or
mineral fibres, such as rock wool or mineral wool, comprising e.g. basalt or
perlite, is a preferred material. Another preferred material is sphagnum moss
owing to its antiseptic and antibacterial properties. Also other organic materi-
als, e.g. wood fibres, linen fibres, coir etc. may be used.

If desired, the top surface of the seed cartridge may comprise an
opaque or non-transparent cover. One of the purposes of the cover is to pre-
vent algae and mould from growing on top of the seed cartridge when exposed
to light and humidity. Another purpose is to maintain appropriate moisture in
the seed cartridge and, thus, prevent the seed from drying during germination.
These aspects are particularly important when growing seeds with a long ger-
mination period. The cover may be made of a water-dispersible material, such
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as a tissue paper, which does not prevent the developing plant from growing
through.

The shape of the seed cartridge 5 allows insertion in a hydroponic
cultivation device 1, such as household hydroponic cultivation device. The de-
vice 1 comprises at least one opening 2 suitable for receiving the cartridge 5.
The opening 2 may be just an opening or it may an opening of a cavity or well.
The opening 2 supports the cartridge 5 during growing of plant(s).

According to an embodiment, the seed cartridge 5 may be inserted
in a basket 23 that is detachable arrangeable in the opening 2. The basket 23
has an open structure in order to allow hydroponic solution get into the seed
cartridge 5. The basket 23 may alleviate the handling of the seed cartridge 5,
e.g. its insertion in and removal from the device 1.

The growing of plants from seeds 8 may be divided into distinct
phases.

As used herein, the first phase is called “germination”, a process by
which the seed develops into a seedling. Generally, germination starts when a
seed is provided with water. As a result, hydrolytic enzymes become active
and they start breaking down food reserves, such as starch, proteins, or oils,
stored in the seed into energy for the growth process and metabolically useful
chemicals. In addition, the uptake of water leads to the swelling and the break-
ing of the seed coat. The first part of the seedling to emerge from the seed
coat is the root followed by the shoot and, eventually, the seed leaves (i.e. cot-
yledons). By this time, the seed's food reserves are typically exhausted and
future energy needed for continued growth is to be provided by photosynthe-
sis. As used herein, the emergence of the seed leaves ends the germination
phase. A typical, non-limiting example of the duration of the germination phase
is from about seven to about ten days.

The second phase of plant growth is called “a seedling phase” and,
as used herein, it spans from the emergence of the seed leaves to the seedling
height of about a couple of centimeters, such as three centimeters. The exact
measure may vary depending e.g. on the plant species, as readily understood
by a skilled person. In any case, all seedlings are rich in nutrients and they are
often regarded as a culinary delight.

The next growth phases in the life of a plant are called “a vegetative
phase” and “a strong vegetative phase”. Distinguishing these two growth
phases is based on growth rates. During the early vegetative phase, i.e. the
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lag phase, the rate of plant growth is slow. However, during the strong vegeta-
tive phase, the growth rate increases rapidly at an exponential rate. During
these two phases, plants are very active in photosynthesis in order to grow as
much as possible before the onset of the next phase which, depending on the
plant to be grown, is either a flowering phase, a generative phase, or a preser-
vation phase. It is apparent to a person skilled in the art through which appro-
priate phases a plant is to be grown.

Sometimes it may be difficult to draw any exact lines between the
strong vegetative phase, the flowering phase and the generative phase. For
instance, different parts of a plant may be in a different growth phase and, de-
pending on the species, the first weeks of the flowering phase may in fact be
more a vegetative phase with rapid elongation and growth of stems and
leaves.

As used herein, the term “generative phase” refers to a growth
phase wherein the plant's energy is primarily directed toward creating fruit.
Thus, including this phase in the present method applies in particular to vege-
table-like fruits such as tomato, cucumber, paprika, and chili pepper.

As used herein, the term “preservation phase” refers to a stationary
phase wherein the plant no longer elongates significantly. This phase may also
be called as “uphold” or “harvesting” phase.

As used herein, the term “preservation phase” refers to a stationary
phase wherein the plant no longer elongates significantly. This phase may also
be called as “uphold” or “harvesting” phase.

The present hydroponic cultivation device 1 may be used for all said
phases or only some of them. In other words, the device 1 may be used in the
germination phase only or it may comprise the phases from germination to
seedling phase, early vegetative phase, strong vegetative phase, or flowering
or preservation phase. Accordingly, the present device 1 may be used to ob-
tain germinated seeds, sprouts, seedlings or mature plants. In any case, the
starting material is a plant seed 8, preferably provided in a seed cartridge 5.

Plants need energy for their growth and development. The energy is
obtained from sunlight through photosynthesis, which is a method where chlo-
rophyll, i.e. green pigment found in plants, uses light energy to convert water
and carbon dioxide into simple sugars and oxygen. These simple sugars are
then used to make more complex sugars and starches to be utilized as energy
reserves or structural components of the plant. For photosynthesis, plants are
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able to use sunlight in the 400 to 700 nanometer wavelength range, which cor-
responds more or less with the range of light visible to the human eye. This
portion of the spectrum is known as photosynthetically active radiation (PAR)
and it accounts for only 37% of solar energy, 62% of solar energy being within
infrared wavelength (>700 nm) and the remaining 1% within ultraviolet wave-
length (200 to 400 nm).

In plants, chlorophyll a is the major pigment involved in photosyn-
thesis, while chlorophyll b acts as an accessory pigment and broadens the
spectrum of light absorbed during photosynthesis. Chlorophyll a has an ab-
sorption peak at a wavelength of about 400 to 450 nm and at 650 to 700 nm;
chlorophyll b at 450 to 500 nm and at 600 to 650 nm. The blue spectrum, i.e.
about 400 to 500 nm, more specifically about 420 to about 480 nm, is primarily
responsible for vegetative leaf growth. The red spectrum, i.e. about 600 to 700
nm, more specifically about 640 to about 690 nm, in turn, is particularly im-
portant for germination and root development. Furthermore, red light, when
combined with blue light, encourages flowering.

On the other hand, plants do not absorb well in the green-yellow re-
gion but, instead, reflect it. This is the reason why plants appear green to the
human eye.

In accordance with the above, in the present device 1 there is uti-
lized one or more source of artificial light 3, such as light emitting diodes
(LEDs) 6, designed to stimulate plant growth and development by emitting an
electromagnetic spectrum appropriate for photosynthesis. Although plants do
not absorb green light well, green spectrum, i.e. about 500 to 600 nm, more
specifically about 510 to about 540 nm, may be used, particularly in the vege-
tative growth and maintenance phases of the present method, to intensify the
green color reflected by the plants and, thus, to enhance esthetics.

Chlorophyl b absorbs yellow-orange light to some extent. Thus, if
desired, the plant lights to be used in the present method may also comprise
yellow spectrum, i.e. about 560 to about 620 nm.Sources of artificial light 3, or
at least some of them, may be provided in a light unit 11 positioned above the
plants to be grown at a first distance D. The light unit 11 is arranged in a sup-
port structure 12 that may be removable from lower part 20 of the device 1.
The support structure 12 may create a shade for inhibiting light disturbing sur-
roundings.
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In a preferred embodiment, the source 3 of artificial light comprises
plurality of LEDs 6. Separate LEDs 6 may be used for each of the spectral
ranges of light to be utilized in any desired combination in the device 1. In a
more preferred embodiment, each plant is grown under a red light emitting
LED, a blue light emitting LED, and a green light emitting LED whose mutual
proportional levels of photoradiation may be adjusted depending on the growth
phase and/or the needs of the plant being cultivated. The spectral characteris-
tics of the lights may be adjusted either linearly or stepwise.

The wavelength of the light emitted by LEDs, and thus the light's
color, is adjustable by controlling the current through the LED. The LED's peak
wavelength may be shifted within the limits of LED technology. Thus, LEDs
having different dominant wavelengths may be adjusted to jointly cover a spec-
tral range between the dominant wavelengths, and wider.

In addition to a proper spectral range, the source 3 of artificial light
must also provide adequate light intensity in order to meet the plant's require-
ments. In LED technology, the intensity of the light emitted is adjustable by
controlling the voltage through the LED.

Photosynthetically active radiation (PAR) is normally quantified as
umol photons m?s™ (micromoles of photons per square meter per second),
which is a measure of the photosynthetic photon flux density (PPFD). In south-
ern hemisphere, full sunlight at noon during summer is about 2000 PPFD, and
about 1000 PPFD during winter. Typically, plants require PPFD of about 200 to
about 700 umol m2s™ for their growth and development. To be more specific,
many leafy greens such as lettuce, salads, and herbs require PPFD of about
200 to about 400 umol m™?s™, whereas many vegetable-like fruits such as to-
mato, chili, and paprika require PPFD of about 400 to about 700 umol m?s™.
Notably, typical lighting conditions indoors equal to about 15 pmol m?s™. Thus,
sufficient light intensity provided by the artificial light source is important for
growing healthy and sturdy mature plants with delicious taste or extensive
blooming. However, many of the currently available indoor gardening devices
do not fulfil the requirement of sufficient light intensity.

In the present device, PPFD of about 100 to about 400 pmol m™s™
is used for many leafy greens, depending on the growth stage and/or the re-
quirements of the plant to be grown. In some preferred embodiments, PPFD of
about 40 to about 140 pmol m?s™ is used in the germination phase, PPFD of
about 190 to about 370 pmol m™?s™ in the seedling phase, PPFD of about 210
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to about 410 umol m?s™ in the early vegetative phase, PPFD of about 230 to
about 450 umol m™?s™ in the strong vegetative phase, PPFD of about 240 to
about 460 ymol m2s™ in the possible flowering phase and/or PPFD of about
30 to about 140 ymol m?s™ in the preservation phase.

A further parameter affecting plants’ growth and development is the
“duration of light” which refers to the period of time in 24 hours that plants are
exposed to light. Typically but not necessarily, the duration of light in the pre-
sent growing method may vary from 12 to 24 hours depending on different var-
iable such as the plant species and the growth phase in question. In some pre-
ferred embodiments the duration of light may vary independently from about 12
to about 16 hours in the germination phase, from about 16 to about 24 hours in
the seedling phase, from about 16 to about 24 hours in the early vegetative
phase, from about 16 to about 24 hours in the strong vegetative phase, from
about 16 to about 24 hours in the flowering phase (if applicable) and/or from
about 12 to about 16 hours in the preservation phase. Non-limiting examples of
plants which require long exposure to light include tomato, chili pepper, paprika
and medicinal cannabis.

In the present invention, transition from a growth phase to another
requires adjustments in the lights, as set forth above. The adjustments may be
carried out manually or automatically in different ways. For instance, automatic
adjustment may be based on measuring the height of the seedling or growing
plant by means of machine vision, 3D measurements, infrared measurements,
chlorophyl measurements, ultrasound measurements, mass measurements
etc. In some preferred embodiments, the adjustment in the lights is based on
use of extension parts 10 which is discussed more detailed in later parts of this
description.

The adjustment in the lights is controlled by a control unit 4. The
control unit 4 comprised a processor known as such. A computer program
code is executed in the processor, the source 3 of artificial lights being con-
trolled by means of the computer program code.

The computer program code may be loaded from an internal
memory of the control unit 4. The computer program code may be transferred
to the control unit 4 from a separate external memory means, such as a
memory stick. It may also be transferred via a telecommunication network, for
example by connecting the control unit 4 via a wireless access network to the
Internet. The control unit 4 may also be remote controlled via a telecommuni-
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cation network. Thus a user may control the device 1 by means of e.g. cellular
phone or personal computer, and on the other hand, the user may receive in-
formation about selected variables of the growing process and/or the device 1.
Therefore, the control unit 4 may comprise a receiver-transmitter unit 9.

The control unit 4 may also comprise a user interface 21 via which
the user using the device 1 can control the functions of the device manually.
Manual adjustment may be particularly desirable for education purposes. Thus,
the effect of different light conditions on plant growth may be studied. The user
interface 21 may comprise a user panel in the device, e.g. in the support struc-
ture 12 or the lower part 20, and/or a remote controller through which the user
is able to control the device 1 at a distance from the device 1.

As the plants grow, they need more space between the support
structure 12 and the lower part 20. According to an embodiment, the device 1
comprises one or more intelligent extension part(s) 10 that can be attached
between the support structure 12 and the lower part 20 for changing the first
distance D. This way the user of the device 1 can easily create said space for
the plants.

The intelligent extension parts 10 can be manufactured in different
lengths, and two or more intelligent extension parts 10 can also be attached
successively to each other. Thus the first distance D may be adjusted accord-
ing to plants need. This effect has been shown in Figures 3a — 3d.

The intelligent extension part 10 may comprise an identifier means
18 and the control unit 4 may comprise an identification means 19 that are able
to identify said identifier means 18. Thus, the control unit 4 is able to identify
the intelligent extension part 10 that is attached to the device 1. Due to this
identification, the control unit 4 may adjust the photosynthetically active radia-
tion (PAR) in optimal spectral range and light intensity.The function of the iden-
tifier means 18 may be based on wired or wireless solutions. The identifier
means 18 may e.g. comprise just a component that changes current or voltage
in a wire connected to the identification means 19, RFID tag etc.

According to a preferred embodiment, the intelligent extension part
10 comprises fastening elements which can be quickly and without any tools
attached to their counterparts in the support structure 12 and the lower part 20.

According to an embodiment, the intelligent extension part 10 com-
prises at least one extension part light unit 22 for emitting an electromagnetic
spectrum appropriate for the plants. The extension part light unit 22 is espe-
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cially useful when the plants are high and has dense foliage. In this kind of
cases, leaves, fruits etc. situated in the inner parts of the growth could miss out
on appropriate lighting without the extension part light unit 22. The spectral
range and light intensity of the extension part light unit 22 may be adjusted by
the control unit 4.

The plants need not only light but also water and nutrients for grow-
ing. Therefore, the device 1 comprises an irrigation system 13 arranged to de-
liver water and nutrients, i.e. hydroponic solution, to the seed 8 or plant to be
grown. It is also possible to deliver water without nutrients.

According to an embodiment, a pump 14 is arranged to pump hy-
droponic solution periodically from a hydroponic solution reservoir 15 to the
seed cartridges 5 or plants to be grown. The hydroponic solution is then al-
lowed to drain back to said reservoir 15. This so called ebb and flow cycle is
repeated a couple of times, e.g. two to four times, a day depending on varia-
bles such as temperature, growth phase, and specific requirements of the plant
to be grown. In some preferred embodiments, irrigation is carried out from one
time in two days to one time a day during the germination phase, form one to
two times a day during the seedling phase, from two to six times a day during
the early vegetative phase, from six to ten times a day during the strong vege-
tative phase, from six to ten times a day during the flowering phase (if applica-
ble) and/or from three to six days during the preservation phase. However, the
use of the present device is not limited to any particular irrigation schedule.

The ebb and flow arrangement provides several advantages. For in-
stance, the roots of the plants are not immersed in water constantly and, thus,
the risk of rotting is minimized. Furthermore, as the pump 14 is active only few
times a day, the device 1 is a silent one in contrast to many currently available
home garden devices. Operation of the pump 15 may be adjusted linearly or
stepwise by e.g. the control unit 4 and/or the user interface 21.

The irrigation system 13 may involve an alerting means which alerts
e.g. by a sound or light indicator, when it is time to add water and/or nutrients
to the reservoir 15.

According to an embodiment, the hydroponic solution draining back
to the reservoir 15 flows through the pump 14. In other words, the pump 14 is
arranged to allow a reverse flow of the hydroponic solution. This way the pump
14 can be cleaned from small particles of nutrients and growing medium which
otherwise could block the pump 14.
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Formation of algae and mould is a particular problem in indoor gar-
dens. In the present device 1 this problem may be avoided by different ways.

According to an embodiment, the device 1 comprises an UV light
source 16 arranged to radiate to irrigation system 13. UV light kills any algae or
mould formed in the reservoir 15.

According to another embodiment, the material of the outer walls 17
of the lower part or at least the walls of the irrigation system 13 are manufac-
tured from a material being opaque to light essential for growth of algae or
mould. Thus possible problems caused by algae or mould can be avoided. Ac-
cording to an idea, the cover is opaque to at least wave lengths range of blue
spectrum, i.e. about 400 to 500 nm, and red spectrum, i.e. about 600 to 700
nm.

Thus said walls constitute structures preventing light essential for
propagation of algae and mould to pass in the irrigation system 13.

Figures 3a — 3d are schematic side views of an example device for
indoor hydroponic cultivation. In the device 1 the first distance D is adjusted
there by intelligent extension parts 10.

The device 1 is shown in Figure 3a in the germination phase of plant
growth during which the seed develops into a seedling. In the embodiment
shown in Figures 3a — 3d, there are no intelligent extension parts 10 arranged
in the device 1 during the germination phase. Instead, the support structure 12
with the source of artificial light 3 is attached directly to the lower part 20 of the
device. Thus the first distance D is at its minimum.

According to an idea, the source of artificial light provides light in-
tensity during the germination phase as follows:

- red light 30 umol m?s™,

- blue light 60 pmol m?s™, and

- green light 0 pmol m?s™.

Further, according to an idea, plants are watered one time per two
days during the germination phase.

The device 1 is shown in Figure 3b in the seedling phase of plant
growth during which the seed develops into sprout. There is one intelligent ex-
tension part 10 arranged between the support structure 12 and the lower part
20 in the device 1 during the seedling phase. Thus the first distance D is
greater as in the germination phase.
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According to an idea, the source of artificial light provides light in-
tensity during the seedling phase as follows:

- red light 120 pmol m?s™,

- blue light 170 ymol m?s™", and

- green light 40 pmol m?s™.

Further, according to an idea, plants are watered two times per day
during the seedling phase.

The device 1 is shown in Figure 3c in the vegetative phase of plant
growth during which the size and length of the plant(s) are estimated visually
by the user of the device 1. According to the estimation, the extension parts 10
are added when necessary to the device 1. There is two intelligent extension
parts 10 arranged between the support structure 12 and the lower part 20 in
the device 1 during the vegetative phase. Thus the first distance D is greater
as in the seedling phase.

According to an idea, the source of artificial light provides light in-
tensity during the vegetative phase as follows:

- red light 120 pmol m?s™,

- blue light 170 umol m?s™", and

- green light 40 pmol m?s™.

Further, according to an idea, plants are watered about eight times
per day.

The device 1 is shown in Figure 3d in the preservation phase of
plant growth during which the plant is kept alive, but its growth is kept as slow
as possible. This way the plant can be preserved in good condition for long
time.

There is two intelligent extension parts 10 arranged between the
support structure 12 and the lower part 20 in the device 1 during the preserva-
tion phase. Thus the first distance D is same as in the vegetative phase. The
user may change from the vegetative phase to the preservation phase by us-
ing the user interface 21.

According to an idea, the source of artificial light provides light in-
tensity during the preservation phase as follows:

- red light 20 ymol m?s™,

- blue light 20 pmol m?s™, and

- green light 20 pmol m?s™.
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Further, according to an idea, plants are watered about eight times
per day.

The light intensity and spectrum as well as the irrigation in the
above mentioned phases are controlled by the control unit 4 as discussed ear-
lier in this description.

Additionally, both the light and irrigation may be set on a so-called
holiday mode which provides sufficient light and water to the plant to be grown
so that it stays alive but does not grow significantly.

One of the advantages of the present device is that high yields may
be obtained with low carbon footprints. Thus, the present device is environ-
mentally healthy. This is, at least partly, because the present device does not
require heating, cooling, or addition of CO2. The most efficient greenhouses in
the world are able to produce lettuce in a yield of approximately 80 to 100 kg
m2. The present device, in turn, may produce approximately 60 kg m? of let-
tuce with an energy consumption of only one tenth of that of the above-
mentioned world’'s most efficient greenhouses. Thus, the present device may
be used for decentralized food production in urban settings.

In general, the form and size of the device may vary. In an embodi-
ment, the device 1 is a countertop garden, which is particularly suitable for
domestic use. In some other embodiments, the device 1 is a multistorey,
stacked system particularly suitable for use in environments where greater
yield is desired. Non-limiting examples of such environments include restau-
rants and institutional kitchens.

In some other embodiments, the function of the present device re-
lies on aeroponics. As used herein, the term “aeroponics” refers to a sophisti-
cated form of hydroponics wherein a nutrient dense mist, i.e. a cloud of mois-
ture containing nutrients with air, is sprayed on to the roots at certain intervals.
In these embodiments, aeroponic solution, i.e. water, nutrients, and air, is
sprayed periodically by a spraying device to the seeds or the roots of the
plants to be grown. The spraying interval may be adjusted freely depending on
different variables, such as temperature, growth phase, and specific require-
ments of the plant to be grown.

As in the ebb and flow arrangement, the aeroponic arrangement
may provide several advantages. For instance, the roots are not immersed in
water constantly and, thus, the risk of rotting is minimized. Furthermore, as the
pump is active only few times a day, the use of the device is silent in contrast
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to many currently available home garden devices. Operation of the pump may
be adjusted linearly or stepwise.

The invention is not limited solely to the embodiments described
above, but instead many variations are possible within the scope of the in-
ventive concept defined by the claims below. Within the scope of the inventive
concept the attributes of different embodiments and applications can be used
in conjunction with or replace the attributes of another embodiment or applica-
tion.

The drawings and the related description are only intended to illus-
trate the idea of the invention. The invention may vary in detail within the scope
of the inventive idea defined in the following claims.
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Reference symbols
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device

room

source of artificial light
control unit

seed cartridge

LED

growing medium

seed
receiver-transmitter unit
intelligent extension part
light unit

support structure
irrigation system

pump

hydroponic solution reservoir
UV light source

outer wall

identifier means
identification means
lower part

user interface
extension part light unit
basket

first distance
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Claims

1. A device (1) for hydroponic cultivation, the device (1) comprising
one or more room(s) (2) for receiving one or more seed(s),
one or more source(s) (3) of artificial light, arranged to produce photosynthetically
active radiation (PAR) to said one or more room(s) (2), the device (1) further
comprises
a control unit (4) for adjusting the photosynthetically active radiation (PAR) of the
artificial light based on the growing phase of the plant(s) being grown in the device,
characterised in that
the device (1) further comprises a irrigation system (13) arranged to deliver
hydroponic solution to the seed (8) or plant to be grown by the ebb and flow

phenomenon.

2. The device as claimed in claim 1, characterised in that the room (2) is arranged to
receive a seed cartridge (5), the seed cartridge (5) comprising a growing medium (7) and

at least one seed (8) arranged in said growing medium (7).

3. The device as claimed in any of the preceding claims, characterised in that the source

(3) of artificial light comprises plurality of LEDs (6).

4. The device as claimed in any of the preceding claims, characterised in that the control

unit (4) is a remote controlled control unit.

5. The device as claimed in any of the preceding claims, characterised in that at least
part of said one or more source(s) (3) of artificial light are provided in

a light unit (11) supported by
a support structure (12) at a first distance (D) above said one or more room(s) (2) for
receiving one or more seed(s), the device further comprising
an intelligent extension part (10) that is arrangeable in said support structure (12) for
changing said first distance (D), the intelligent extension part (10) comprising
an identifier means (18), and that
the control unit (4) comprises

an identification means (19) for identification said identifier means,
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the control unit (4) being arranged to adjust the photosynthetically active radiation
(PAR) based on said identification.

6. The device as claimed in any of the preceding claims, characterised in that it
comprises a pump (14) arranged to work in two phases: in a flow phase the pump (14) is
arranged to create a flow of hydroponic solution from a hydroponic solution reservoir (15)
to the room(s) (2), and in an ebb phase the pump (14) is arranged to allow a reverse flow
of hydroponic solution from the room(s) (2) through the pump (14) back in the hydroponic
solution reservoir (15).

7. The device as claimed in claim 5, characterised in that it comprises the irrigation
system (13) arranged to water the seed (8) or plant to be grown by the ebb and flow
phenomenon, and that the irrigation system (13) is arranged to be controlled based on

said identification.

8. The device as claimed in any of the preceding claims, characterised in that it

comprises an UV light source (16) arranged to radiate to irrigation system (13).



