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DESCRIPTION

“Lighting device for plant growth”
* * *

The present invention is related to a lighting device
for plant growth.

In particular, the present invention is related to a
lighting device for plant growth, of the type used for
photosynthesis stimulation.

As it 1is known, photosynthesis is a chemical process
that enables plants growth and survival. Through this
process, plant pigments absorb the light energy and transmit
it to specific pairs of chlorophyll to activate the
production of organic substances, mainly the wvital
carbohydrates, such as atmospheric carbon dioxide and
metabolic water.

The photosynthesis takes place substantially in two
phases: the dependent light phase (or light phase) and the
carbon fixation phase. While the carbon fixation phase
consists in the incorporation of carbon dioxide into organic
compounds due to the ATP derived from the 1light phase, in
the latter, the molecules of chlorophyll-A dominant in it,
selectively absorb the light energy in red and blue-violet
portions of visible spectrum, through a series of adjuvants

pigments, required respectively to flowering and growth.
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Although only said two light energy portions are useful,
the spectrum of daylight extends continuously from
ultraviolet to infrared, including between these two
extremes, the spectrum of visible light composed of violet,
blue, green, yellow and red; also, the spectrum fluctuate
depending on weather conditions, geographical location and
daytime. That’s the reason why in recent years artificial
lighting systems containing radiation predominantly composed
by red and blue spectral bands have become very popular for
the cultivation of plants.

However, although these known systems have contributed
to the development and optimization of plant cultivation,
they are not able to control and focus the light beam
accurately, therefore suffering the problem of obtaining a
low percentage of plants containing a good yield of growth
and flowering.

Purpose of the invention is to provide a lighting device
for plant growth that guarantees a homogeneous distribution
of the 1light beam, with precise real time control of the
amount of light energy emitted and, therefore, having
characteristics such as to overcome the limits that still
affect the previously described system with reference to the

prior art.
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According to the present invention, a lighting device
for plant growth is realized, as defined in claim 1.

For a better understanding of the present invention a
preferred embodiment is described, as a non-limiting
example, with reference to the enclosed drawings, in which:

- figure 1 shows a disassembled schematic view of a
lighting device for plant growth, according to the invention;

- figure 2 shows a bi-dimensional schematic view of a
LED module of the lighting device for plant growth, according
to the invention;

- figure 3 shows a block diagram of a light beam control
apparatus of the lighting device for plant growth, according
to the invention;

- figures 4a-4b show respectively frontal and three-
dimensional schematic views of the lighting device for plant
growth, according to the invention.

With reference to those figures, and in particular to
figure 1, a lighting device for plant growth is shown,
according to the invention.

More in detail, the lighting device 100 for plant growth
comprises a casing 101 with a screw connection, a LED module
104 comprised into the casing 101 and held by a support
103, a control apparatus 102 for controlling the light beam

emitted by the LED module 104, and an optical module 105 to
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cover the casing 101, the control apparatus 102, the support
103 and the LED module 104.

According to an aspect of the invention, the LED module
104, shown in detail in figure 2, comprises a circular PCB
support 104a housing a first group of LED light sources 104b
arranged on a first peripheral circumference of the circular
support 104a and a second group of LED light sources 104c
arranged on a second circumference inner to the first one,
so that the first group of LED 1light sources 104b 1is
concentric to the second group of LED light sources 104c.

In particular, according to another aspect of the
invention, both the first group of LED sources 104b and the
second group of LED light sources 104c comprise a plurality
of blue 1light LEDs 106 and a plurality of red light LEDs
107. More specifically, preferably according to the
invention, each group of LED sources 104b and 104c 1is
constituted by three blue light LEDs 106 and twelve red light
LEDs 107 , arranged so that four red light LEDs 107 are
alternated to one blue light LED 106 , according to a ratio
4:1.

According to an aspect of the invention, as shown in
figure 3, the control apparatus 102 comprises a transformer
102a, a rectifier 102b, a voltage stabilizer 102c¢c and a

control circuit 102d.
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When operating, the transformer 102a performs a first
adaptation of the network electrical voltage to the power
supply of the device 100 and, in particular, lowers the
voltage level from 220 Volt to approximately 58 Volt.
Subsequently, through the rectifier 102b, for example
consisting in a diode bridge and a series of electrical
capacitors, the alternating current 1s transformed into
direct current while through the stabilizer 102c the voltage
is lowered and stabilized from 58 Volts to 53,5 Volts, that
is the operation value of LEDs 106 and 107. Then, the control
circuit 102d, for example consisting of ferromagnetic
toroids, gathers the wvalue of current flowing through it at
an optimized wvalue, for example 0.28 Ampere.

Advantageously according to the invention, the control
apparatus 102 is configured to provide an electronic power
to LEDs 106 and 107 such that LEDs 106, 107 always absorb
the same current value.

Advantageously according to the invention, the control
apparatus 102 is configured to set the light beam emitted by
the LEDs 106 and 107 at a constant frequency and 1light
intensity.

Advantageously according to the invention, the control
apparatus 102 1is configured to protect the LEDs 106, 107

from overheating.
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Furthermore, the control apparatus 102 is configured to
allow an alternation of red light and blue light optimized
to promote growth but within the limits of a too early growth
which would lead to an abnormal form of the plant, for
example, obtaining a too long or too open plant form. In
fact, the red promotes the production of growth hormone and
the blue promotes the strengthening of the same, a larger
flower and more pronounced colors.

According to an aspect of the invention, the optical
module 105 is configured to concentrate the emitted 1light
beam of the ILEDs 106 and 107 and make it homogeneous. In
particular, as shown in figures 4a-4b, the optical module
105 comprises a plurality of micro modules 10b5a configured
to split the light beams emitted by the LEDs 106, 107 into
a plurality of micro-beams of light that, accordingly, are
mixed between them within the module 105. Infact the module
105 is able to combine appropriately the light beam emitted
directly by LED 106, 107 with beams of light reflected inside
the casing 101. Therefore, the lighting device for plant
growth according to the invention is able to ensure the
emission of a light beam without wvariations of frequency,
temperature and light intensity.

Another advantage of the 1lighting device for plant

growth according to the invention, consists in the fact that
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it is able to generate a 1light beam having a right
combination of red and blue spectrum for the stimulation of
photosynthesis and therefore favors the production of plant
growth hormone through the red spectrum and the strengthening
and larger flowering and stronger colors through the blue
spectrum.

Another advantage of the 1lighting device for plant
growth according to the invention 1s that it 1is able to
enhance plants growth.

Finally, the lighting device for plant growth according
to the invention is easy to use and it is low cost.

Is clear that the lighting device for plant growth here
described and illustrated can be modified and varied without
departing from the protective scope of the present invention,

as defined in the enclosed claims.
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CLAIMS

1.

Lighting device (100) for plant growth comprising a
casing (101) housing a LED module (104) held by a
support (103), characterized in that it comprises a
control apparatus (102) for controlling the 1light
beam emitted by the LED module (104) and an optical
module (105) to cover the LED module (104) and
directing the light beam controlled by the control

apparatus (102).

. Lighting device (100) for the growth of plants

according to claim 1, characterized in that the
control apparatus (102) comprises a transformer
(102a), a rectifier (102b), a voltage stabilizer

(102¢) and a control circuit (102d).

. Lighting device (100) for the growth of plants

according to claim 1, characterized in that the LED
module (104) comprises a circular support (104a)
housing a first group of LED light sources (104b)
arranged on a first peripheral circumference of the
circular support (104a) and a second group of LED
light sources (104c) arranged on a second

circumference inner to the first one.

. Lighting device (100) for the growth of plants

according to claim 3, characterized in that the first
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group of LED light sources (104b) and the second
group of LED 1light sources (104c) comprise a
plurality of blue light LEDs (106) and a plurality
of red light LEDs (107).

5. Lighting device (100) for the growth of plants
according to claim 4, characterized in that the
groups of LED light sources (104b, 104c) are arranged
so that four red light LEDs (107) are alternated to
one blue light LED (106).

6. Lighting device (100) for the growth of plants
according to claims 2-5, characterized in that the
control apparatus (102) 1is configured to set the
light beam emitted by the LEDs (106, 107) at a
constant frequency and light intensity.

7. Lighting device (100) for the growth of plants
according to claims 1 and 4, characterized in that
the optical module (105) comprises a plurality of
micro modules (105a) configured to split the 1light
beams emitted by the LEDs (106, 107) into a plurality

of micro-beams of light.
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