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(54) GREENHOUSE FOR PLANT CULTIVATION

(57) A greenhouse framework (22) is assembled out
of a framework material (24) such as typical pipes and
the like, and the outer periphery of the greenhouse frame-
work (22) is covered by a sheet outer surface member
(30) formed from a plastic sheet; a sheet inner surface
member (32) is formed on the inner side of the green-
house framework (22) in a manner of being spaced by
intervals to a certain extent from the sheet outer surface
member (30) by using a heat shield sheet such that all
of a floor surface (32a), a wall surface (32b), and a ceiling
surface (32c) are substantially in a sealed state; and an
air conditioning device (40) is installed. Thus, a desirable
thermal insulation property is achieved between the in-
side of the greenhouse and the outside of the green-
house, and air conditioning can be implemented with high
energy efficiency. In other words, a greenhouse for plant
cultivation that has a simple configuration and can be air
conditioned with high energy efficiency can be provided.
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Description

Technical Field

[0001] The present invention relates to a greenhouse
for plant cultivation, specifically to a greenhouse for plant
cultivation formed by covering the outer periphery of a
greenhouse framework with a sheet such as a plastic
sheet.

Background

[0002] Conventionally, for such greenhouse for plant
cultivation, a solution in which a ceiling portion and a wall
portion are formed from thermal insulation plates has
been proposed (e.g., referring to Patent Document 1).
The thermal insulation plate forming the ceiling portion
is formed by pasting aluminum foil on both sides of a
foaming plate having a thickness of approximately 10
cm, and the thermal insulation plate forming the wall por-
tion is formed by pasting aluminum foil on the inner side
of the greenhouse of a foaming plate having a thickness
of approximately 20 cm.

[Prior Art Document]

[Patent Document]

[0003] Patent Document 1: Japanese Patent No.
5595452

Summary

[0004] However, in the above greenhouse for plant cul-
tivation, a floor portion is a ground surface, through which
heat may flow into and out of the greenhouse, resulting
in that the thermal insulation effect of the greenhouse
degrades, and air conditioning in the greenhouse re-
quires relatively high power consumption. In addition, be-
cause relatively thick and heavy thermal insulation plates
are used for the wall portion and the ceiling portion, the
necessity of forming the ceiling portion or the wall portion
for installing the thermal insulation plates is increased,
and the weights and sizes are also increased.
[0005] The main objective of the present invention is
to provide a greenhouse for plant cultivation that has a
simple configuration and can be air conditioned with high
energy efficiency.
[0006] To achieve the above main objective, the green-
house for plant cultivation according to the present in-
vention adopts the following solution.
[0007] The greenhouse for plant cultivation according
to the present invention is a greenhouse for plant culti-
vation including a greenhouse framework assembled out
of a framework material such as pipes and a sheet outer
surface member formed from a sheet such as a plastic
sheet and sheltered in a manner of covering the outer
periphery of the greenhouse framework, characterized

as including: a sheet inner surface member forming all
of a floor surface, a wall surface, and a ceiling surface in
a sealed state on the inner side of the sheet outer surface
member in a manner of being spaced by intervals from
the sheet outer surface member by using a flexibly bend-
able heat shield sheet formed by coating both sides of a
sheet-shaped material with metal foil; and an air condi-
tioning device for air conditioning the inner side of the
sheet inner surface member.
[0008] The greenhouse for plant cultivation according
to the present invention is configured such that a green-
house framework is assembled out of a framework ma-
terial such as pipes, and a sheet outer surface member
is formed from a sheet such as a plastic sheet and shel-
tered in a manner of covering the outer periphery of the
greenhouse framework. Moreover, by using a flexibly
bendable heat shield sheet formed by coating both sides
of a sheet-shaped material with metal foil, a sheet inner
surface member is formed on the inner side of the sheet
outer surface member in a manner of being spaced by
intervals from the sheet outer surface member, such that
all of a floor surface, a wall surface, and a ceiling surface
are in a sealed state. Herein, the "sealed state" not only
means a completely sealed state, but also includes a
state in which there exist several gaps such as a gap for
installing the air conditioning device , a gap for ventila-
tion, and a gap of a door at entrance/exit for a person or
equipment, and so on. Thus, with the dual configuration
of the sheet outer surface member and the sheet inner
surface member, thermal insulation can be effectively
implemented between the inside of the greenhouse and
the outside of the greenhouse. Moreover, as the heat
shield sheet is used for the sheet inner surface member,
thermal insulation can be implemented more effectively
between the inside of the greenhouse and the outside of
the greenhouse. As a result, power consumption required
by air conditioning the inner side of the sheet inner sur-
face member (i.e., the inside of the greenhouse) can be
reduced. In addition, as the flexibly bendable heat shield
sheet formed by coating both sides of the sheet-shaped
material with metal foil is used for the sheet inner surface
member, a floor portion, a wall portion, and a ceiling por-
tion do not need to be formed from plates. Therefore, the
greenhouse may be lightweight. Herein, the "heat shield
sheet" may be configured in a state in which both sides
of glass cloth are coated with aluminum foil. In this case,
the heat shield sheet preferably has a thickness of 0.3
mm or less.
[0009] In the above greenhouse for plant cultivation
according to the present invention, as for the sheet inner
surface member, the floor surface is configured in a state
in which a floor portion formed from wood and the like is
installed with the heat shield sheet, and the wall surface
and the ceiling surface are configured in a state in which
a base installed to the greenhouse framework by using
wood and the like is installed with the heat shield sheet
thereon. Thus, such solution may not only make thermal
insulation on the floor portion more effectively, but also
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configure the wall surface and the ceiling surface easily.

Brief Description of Drawings

[0010]

FIG. 1 is an explanatory drawing illustrating an out-
line of a structure of a greenhouse 20 for plant cul-
tivation according to an embodiment of the present
invention;

FIG. 2 is an appearance structural diagram illustrat-
ing an example of a greenhouse framework 22 of
the greenhouse 20 for plant cultivation according to
the embodiment; and

FIG. 3 is an explanatory drawing schematically illus-
trating an example of a sectional structure of a heat
shield sheet.

Detailed Description

[0011] Next, forms for implementing the present inven-
tion are described as follows. FIG. 1 is an explanatory
drawing illustrating an outline of a structure of a green-
house 20 for plant cultivation according to an embodi-
ment of the present invention, FIG. 2 is an appearance
structural diagram illustrating an example of a green-
house framework 22 as a framework structure of the
greenhouse 20 for plant cultivation according to the em-
bodiment, and FIG. 3 is an explanatory drawing sche-
matically illustrating an example of a sectional structure
of a heat shield sheet.
[0012] As shown in FIGS.1 and 2, the greenhouse 20
for plant cultivation according to the embodiment in-
cludes: a greenhouse framework 22 assembled out of a
framework material 24 such as pipes or angles formed
from metal (e.g., stainless steel or iron and the like), and
fastened to a ground surface 10; a sheet outer surface
member 30 configured such that the outer periphery of
the greenhouse framework 22 is covered by a plastic
sheet; a sheet inner surface member 32 forming all of a
floor surface 32a, a wall surface 32b, and a ceiling surface
32c in a sealed state on the inner side of the greenhouse
framework 22 in a manner of being spaced by intervals
to a certain extent (1 cm or more) from the sheet outer
surface member 30 by using a heat shield sheet; an air
conditioning device 40 for air conditioning the inner side
of the sheet inner surface member 32; and a door (not
shown) at entrance/exit for a person, and equipment and
the like necessary for plant cultivation.
[0013] For the framework material 24, metal pipes or
bars used for a typical plastic greenhouse may be used,
and pipes for assembling a scaffold used at a construc-
tion site and the like may also be used. For the plastic
sheet, a plastic sheet used for a typical plastic green-
house may be used, and various water-impermeable
sheets may also be used.

[0014] For the heat shield sheet, as shown in FIG. 3,
the following material may be used: a flexibly bendable
sheet-shaped material formed by coating both sides of
various sheet-shaped materials 34 that serving as a core
material, such as glass cloth, with metal foil (e.g., alumi-
num foil) 36, and further coating the surface with an anti-
electrolytic corrosion coating.
[0015] In the embodiment illustrated in FIG. 1, the floor
surface 32a is configured in a manner in which a floor
portion 26 is formed using a typical configuration of floor
portion with respect to the ground surface, and an upper
surface of the floor portion 26 is covered by the heat
shield sheet. The wall surfaces 32b around are config-
ured in a manner in which a base (not shown) formed
from studs or filler strips and the like is installed by using
wood and the like with respect to the framework material
24, and the heat shield sheet is installed to the base.
Identical to the wall surface 32b, the ceiling surface 32c
is configured in a manner in which a base (not shown) is
installed by using wood and the like with respect to the
framework material 24, and the heat shield sheet is in-
stalled to the base.
[0016] In the embodiment, the air conditioning device
40 may be a typical household air conditioner with an
indoor machine and an outdoor machine. Accordingly,
the greenhouse 20 for plant cultivation is provided with
a pipe through hole 42 for making a pipe (not shown)
provided for a refrigerant cycling between the indoor ma-
chine and the outdoor machine penetrated therethrough.
[0017] The sheet inner surface member 32 configures
all of the floor surface 32a, the wall surface 32b, and the
ceiling surface 32c in a sealed state. As described from
the above, because the greenhouse 20 for plant cultiva-
tion according to the embodiment is installed with the air
conditioning device 20, and further installed with the door
at entrance/exit for a person and equipment for plant cul-
tivation and the like, the sheet inner surface member 32
has a gap to a certain extent formed thereon, and is
sealed to a certain extent but not completely sealed. In
the specification, such state is referred as a sealed state.
[0018] Next, an experimental example of the green-
house 20 for plant cultivation according to the embodi-
ment is described as follows. The greenhouse for plant
cultivation in the experimental example is configured as
follows: the greenhouse framework 24 is assembled such
that a single-pipe material serving as a common con-
struction component with a diameter of 48.6 mm and a
thickness of 2.4 mm is used for the framework material
24, the greenhouse framework 24 having a ridge with a
height of 3,400 mm, an eave with a height of 2,500 mm,
pillars with intervals ranged from 1,820 mm to 2,000 mm,
and a floor surface area as 8 m x 14.56 m. The sheet
outer surface member 30 is configured by covering the
greenhouse framework 22 with a plastic sheet of white
vinyl (white-white COAT produced by CI Chemistry) hav-
ing a thickness of 0.15 mm, which serves as a typical
agricultural material. The sheet inner surface member 32
is configured by using a flexibly bendable heat shield
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sheet having a thickness of 0.2 mm and formed by coat-
ing both sides of glass cloth that serving as a core ma-
terial, with aluminum foil and further coating the surface
with an anti-electrolytic corrosion coating. The floor por-
tion is configured at a position approximately 10 cm
above the ground surface by using a plate serving as a
typical construction component and having a width of 900
mm, a length of 1,800 mm, and a thickness of 15 mm,
the heat shield sheet is installed onto an upper surface
of the floor portion by using a tacker, and adjacent heat
shield sheets are adhered together with an aluminum foil
tape, thus the floor surface 32a of the sheet inner surface
member 32 is formed. A wall portion base constituted by
studs or filler strips and the like formed from wood is
installed for the framework material 24 of the greenhouse
framework 22, the heat shield sheet is installed to the
wall portion base by using a tacker, and adjacent heat
shield sheets are adhered together with an aluminum foil
tape, thus the wall surface 32b of the sheet inner surface
member 32 is formed. A ceiling portion base such as a
beam and the like is configured by using wood in a man-
ner in which the ceiling portion has a height of 2,250 mm,
the heat shield sheet is installed to the ceiling portion
base by using a tacker, and adjacent heat shield sheets
are adhered together with an aluminum foil tape, thus
the ceiling surface 32c of the sheet inner surface member
32 is formed. In addition, the aluminum foil tape is also
used for engagement between the floor surface 32a and
the wall surface 32b and engagement between the wall
surface 32b and the ceiling surface 32c. Two typical
household wall-mounted air conditioners (AN56SEP-W
produced by Daikin Kogyo Co., Ltd. (standard: 18 tatami
≈ 29 m2)) may be installed as the air conditioning device
40. In addition, the greenhouse for plant cultivation in the
experimental example is further provided with a humidity
regulator (MP300 produced by Dyna Air Co., Ltd.). In
addition, in a case where air conditioning is implemented
on a common building having the same volume as the
greenhouse for plant cultivation in the experimental ex-
ample, despite further associated with the heat shield
design of the common building, generally, multiple indus-
trial air conditioners with larger outputs than the above
typical household wall-mounted air conditioners are re-
quired.
[0019] The greenhouse for plant cultivation in the ex-
perimental example was built in the nursery field of Insti-
tute for Sustainable Agro-ecosystem Services affiliated
with Tokyo University in June, 2015, and during the ex-
periment run up to August 20 at the same year, the tem-
perature inside the greenhouse was stably controlled at
24°C to 26°C, and plants were cultivated well.
[0020] In the greenhouse 20 for plant cultivation ac-
cording to the embodiment described from the above,
the greenhouse framework 22 is assembled out of the
framework material 24 such as typical pipes, the outer
periphery of the greenhouse framework 22 is covered by
the sheet outer surface member 30 formed from a plastic
sheet, and the sheet inner surface member 32 is formed

on the inner side of the greenhouse framework 22 in a
manner of being spaced by intervals to a certain extent
from the sheet outer surface member 30 by using the
heat shield sheet, such that all of the floor surface 32a,
the wall surface 32b, and the ceiling surface 32c are sub-
stantially in a sealed state. Thus, a desirable thermal in-
sulation property is achieved between the inside of the
greenhouse and the outside of the greenhouse, and air
conditioning can be implemented with high energy effi-
ciency. In other words, a greenhouse for plant cultivation
that has a simple configuration and can be air conditioned
with high energy efficiency can be provided. Moreover,
a material formed by coating both sides of a sheet-
shaped material with metal foil is used for the heat shield
sheet, such that a more desirable thermal insulation prop-
erty can be achieved between the inside of the green-
house and the outside of the greenhouse. In addition,
the floor portion is formed in a manner of being spaced
by intervals to a certain extent from the ground surface,
and the floor surface 32a is formed on the upper surface
of the floor portion, thus a desirable property of thermal
insulation from the ground surface can be achieved. In
addition, with the dual configuration of the sheet outer
surface member 30 and the sheet inner surface member
32, and the solution in which the sheet inner surface
member 32 is configured such that all of the floor surface
32a, the wall surface 32b, and the ceiling surface 32c are
substantially in a sealed state, a desirable insect preven-
tion effect can be achieved.
[0021] Herein, in the experimental example, a single-
pipe material serving as a common construction compo-
nent with a diameter of 48.6 mm and a thickness of 2.4
mm is used for the framework material 24, and any pipe
or bar and the like may also be used provided that the
strength of a pipe framework formed therefrom can be
ensured. In the experimental example, a plastic sheet of
a white plastic (white-white COAT produced by CI Chem-
istry) with a thickness of 0.15 mm, which serves as a
typical agricultural material, or a typical sheet for agricul-
tural use or a typical sheet for industrial use may be used
for the sheet outer surface member 30. In the experimen-
tal example, a flexibly bendable heat shield sheet having
a thickness of 0.2 mm and formed by coating both sides
of glass cloth that serving as a core material, with alumi-
num foil and further coating the surface with an anti-elec-
trolytic corrosion coating is used for the sheet inner sur-
face member 32, wherein the metal foil for coating is not
limited to the aluminum foil, and may also be other metal
foil; and the core material is not limited to the glass cloth,
and may also be a sheet-shaped material such as a cloth
material. In the experimental example, the floor surface
32a is formed by installing the heat shield sheet onto the
upper surface of the floor portion configured at a position
approximately 10 cm above the ground surface, and may
also be formed by directly loading the heat shield sheet
on the ground surface. In the experimental example, the
wall surface 32b is formed by installing the wall portion
base formed from wood to the framework material 24 of
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the greenhouse framework 22 and installing the heat
shield sheet to the wall portion base, and may also be
formed by installing the wall portion to the framework
material 24 of the greenhouse framework 22 and install-
ing the heat shield sheet to the wall portion, or formed
by directly installing the heat shield sheet to the frame-
work material 24 of the greenhouse framework 22. In the
experimental example, the ceiling surface 32c is formed
by installing the ceiling portion base formed from wood
to the framework material 24 of the greenhouse frame-
work 22 and installing the heat shield sheet to the ceiling
portion base, and may also be formed by installing the
ceiling portion to the framework material 24 of the green-
house framework 22 and installing the heat shield sheet
to an lower surface of the ceiling portion, or formed by
directly installing the heat shield sheet to the framework
material 24 of the greenhouse framework 22. In the ex-
perimental example, two typical household wall-mounted
air conditioners, or three more typical household air con-
ditioners, or one or more industrial air conditioners may
be used for the air conditioning device 40.
[0022] Although the manners for implementing the
present invention are described by using embodiments
as described from the above, the present invention is
definitely not limited to those embodiments, and certainly,
the present invention can be implemented in various
manners without departing from the scope of the essence
of the present invention.

(Industrial Utilization Possibility)

[0023] The present invention can be applied to the
manufacturing industry and the like of greenhouses for
plant cultivation.

Claims

1. A greenhouse for plant cultivation, comprising a
greenhouse framework assembled out of a frame-
work material such as pipes and a sheet outer sur-
face member formed from a sheet such as a plastic
sheet and sheltered in a manner of covering the outer
periphery of the greenhouse framework, wherein the
greenhouse for plant cultivation comprises:

a sheet inner surface member forming all of a
floor surface, a wall surface, and a ceiling sur-
face in a sealed state on the inner side of the
sheet outer surface member in a manner of be-
ing spaced by intervals from the sheet outer sur-
face member by using a flexibly bendable heat
shield sheet formed by coating both sides of a
sheet-shaped material with metal foil; and
an air conditioning device for air conditioning the
inner side of the sheet inner surface member.

2. The greenhouse for plant cultivation according to

claim 1, wherein as for the sheet inner surface mem-
ber, the floor surface is configured in a state in which
a floor portion formed from wood and the like is in-
stalled with the heat shield sheet, and the wall sur-
face and the ceiling surface are configured in a state
in which a base installed to the greenhouse frame-
work by using wood and the like is installed with the
heat shield sheet thereon.

3. The greenhouse for plant cultivation according to
claim 1 or 2, wherein the heat shield sheet is config-
ured in a state in which both sides of glass cloth are
coated with aluminum foil.
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