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(57)  Thereis provided a roof structure which protects
a roof itself from direct sunlight by a simple structure by
laying or stretching a roof blocking sheet above an ex-
isting roof, economically and effectively prevents the roof
from being heated to a high temperature by naturally cool-
ing it, and reduces a sound of rain. The roof blocking
sheet is composed of a sheet material which has heat

ROOF INSULATION SHEET AND ROOF USING SAME

blocking characteristics and blocks light and rain and to
which a plurality of through holes with a diameter of 80
to 150 [mm] are disposed, wherein the opening rate of
the overall through holes is set to 3% to 8% as well as
the sheet material has a thickness of 0.2 to 2.0 [mm].
The roof blocking sheet is laid to the roof with a space of
about 50 to 90 [mm].

FIG.1
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Description
Technical Field

[0001] The presentinvention relates to a roof blocking
sheet for effectively reducing transmission of solar heat
as well as blocking sound of rain and the like by being
laid or stretched to aroof a building and to a roof structural
view using the roof blocking sheet. In particular, the
presentinvention relates to a roof blocking sheet capable
of reducing a room temperature by preventing a roof
forming member from being heated to a high temperature
by direct sunlight and optimally acting as a countermeas-
ure for energy saving and global warming prevention as
well as reducing sound of rain and a roof using the roof
blocking sheet.

Background Art

[0002] Since the roofs of a house, a building, a factory,
a warehouse or the like are conventionally impinged with
direct sunlight, they are heated to a high temperature by
the direct sunlight, and thus rooms are also heated to a
high temperature by the heat of the sunlight transmitted
thereinto. In particular, the temperatures of metal roofs
such as a steel roof deck, a galvanized iron roof and the
like are outstandingly increased. When a room temper-
ature increases, since an air conditioner and the like op-
erate for a long time, an amount of power consumption
increases, and global warming is promoted thereby.
[0003] To cope with the high temperature, there is con-
ventionally employed a countermeasure for blocking the
heat transmitted from a roof by improving the ventilation
in the space under the roof. Further, a heat insulation
structure is employed to a roof itself to prevent an in-
crease of room temperature by blocking the heat from
the roof. However, the conventional method of improving
ventilation in the space under the roof has a problem in
that the structure of a building is made complex and a
construction cost becomes expensive. Further, when a
fan and the like are used for ventilation, a problem arises
in that a running cost is required and a maintenance is
necessary.

[0004] Incontrast, the method of providing the roof with
the heat insulation structure is disadvantageous in that
aroof structure itself is made complex and a construction
costis increased by a heat insulating material built in the
roof. Further, there is also a problem in that when an
existing roof is provided with the heat insulation structure,
a construction cost increases because the overall roof
must be rebuilt.

[0005] Accordingly, any of the above methods has a
problem in structure when it is applied to, for example, a
factory, a large store building, a warehouse, a garage,
and the like, and in particular, whenitis applied to a metal
roof making use of a low profile standing seam and a
steel roof deck, the metal roof is outstandingly heated by
direct sunlight and a room is adversely affected by the
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heat. Thus, the effect of the methods is limited.

[0006] Further, there is also a method of applying a
heat resistant paint onto a roof so that the amount of heat
absorbed by the roof is reduced by causing the roof to
reflectlight and the like. However, since the heat resistant
paint reflects light, a problem arises in that reflected light
reaches a building, a road and the like in the vicinity and
increases the temperature thereof and eyes are dazzled
by the reflected light. When the heat resistant paint is
applied to the roof, it must be applied to an area at least
1.5times larger than a flat area because the surface area
oftheroofis ordinarily larger than the flat area, from which
a problem arises in that a painting cost is expensive. Fur-
ther, there is also a problem in that although a heat block-
ing effect can be obtained just after the paint is applied,
itis deteriorated as the front surface of the roof gets soiled
and thus the roof absorbs a larger amount of heat.
[0007] Accordingly, there is strongly required to devel-
op a relatively simple method of effectively lowering the
room temperature of a building at low cost without dete-
riorating a performance and adversely affecting the en-
vironment. Power consumption can be reduced by pre-
venting an increase of temperature of a building due to
solar heat, which positively contributes to prevention of
global warming.

[0008] Further, when the rain falls on the metal roof,
since the rain directly impinges on a roof surface depend-
ing on a roof structure, a sound of rain becomes large.
Thus, an outdoor environment may adversely affect a
room because the sound of rain is transmitted to the room
and the like. Accordingly, in a region in which strong rail
falls frequently, there is a strong requirement for reducing
a sound of rain in a room even if the rain falls so that a
job can be quietly carried out in the room.

[0009] An object of the present invention, which was
made in view of the above circumstances, is to provide
a roof blocking sheet for suppressing an increase of tem-
perature of a roof or naturally cooling the roof as well as
blocking the rain and the like and to provide a roof struc-
ture for protecting an existing roof itself from direct sun-
light by a simple arrangement by laying or stretching the
roof blocking sheet to the existing roof as well as pre-
venting the roof (room) from being heated to a high tem-
perature by naturally cooling it economically as well as
effectively.

[0010] Further, an object of the present invention is to
provide a roof having a noise insulation effect for greatly
suppressing the transmission of a sound of rain when
strong rain falls.

Disclosure of the Invention

[0011] The presentinvention relates to a roof blocking
sheet, and the above objects of the present invention can
be effectively achieved by that a plurality of through holes
with a diameter of 80 to 150 [mm] are disposed to a sheet
material having heat blocking characteristics and rain
and light blocking characteristics, wherein the opening
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rate of the overall through holes is set to 3% to 8% and
the sheet material has a thickness of 0.2 to 2.0 [mm].
The objects can be more effectively achieved by that met-
al eyelets or holes are formed to an edge surface of the
sheet material or that the sheet material comprises pol-
yethylene resin.

[0012] Further, the present invention relates to a roof
blocking sheet, and the above objects of the present in-
vention can be effectively achieved by that a roof blocking
sheet, which comprises a sheet material which has a
heat blocking characteristics and rain and a light blocking
characteristics and to which a plurality of through holes
with a diameter of 80 to 150 [mm] are disposed, is laid
or stretched to a steel roof deck through hooks with a
space of 50 to 90 [mm], wherein the opening rate of the
overall through holes to the sheet material is set to 3%
to 8%, and the thickness of the sheet material is set to
0.2 to 2.0 [mm].

[0013] The above objects of the present invention can
be more effectively achieved by that the steel roof deck
is a seam type steel roof deck or a bolted steel roof deck
or that the hooks are engaged with the projections of the
apexes of the seam type steel roof deck.

Brief Description of the Drawings

[0014] In the accompanying drawings:

FIG. 1 is a plan view showing an example of a roof
blocking sheet according to the present invention;
FIG. 2 is a view showing an example of arrangement
of a roof blocking sheet (one sheet) laid or stretched
to a roof;

FIG. 3 is a detailed view of the part (B) of FIG. 2;
FIG. 4 is a detailed view of the part (C) of FIG. 2;
FIG. 5 is a view showing an example of arrangement
of the roof blocking sheets (three sheets) laid or
stretched to a roof;

FIGs. 6A and 6B are a structure showing an example
of the roof blocking sheet attached to a seam type
steel roof deck;

FIGs. 7A and 7B are a structure showing another
example of the roof blocking sheet attached to the
seam type steel roof deck;

FIG. 8 is a structure showing an example of the roof
blocking sheet attached to a bolted steel roof deck;
FIG. 9 is a structure showing an example of the roof
blocking sheet attached to a bolted steel roof deck;
FIG. 10is a structure showing an example of the roof
blocking sheet attached to a bolted steel roof deck;
FIG. 11 is a schematic view showing an operation
(flow of heat and wind) of the roof of the present
invention;

FIGs. 12A and 12B are schematic views showing
the operation (heat blocking) of the roof of the
present invention in comparison with that of a con-
ventional roof;

FIG. 13 is a characteristics graph showing an advan-
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tage of the present invention;

FIG. 14 is a table showing an example of data meas-
ured to confirm the advantage (heat blocking) of the
present invention;

FIG. 15 is a graph showing an example of tempera-
ture characteristics of a conventional roof;

FIG. 16 is a graph showing an example of tempera-
ture

characteristics of the roof of the present invention;
FIG. 17 is a perspective view showing another ex-
ample of the roof blocking sheet (frame member
structure) of the present invention;

FIG. 18 is a view showing an example of the roof
blocking sheet of FIG. 17 disposed on a roof; and
FIG. 19 is a plan view showing still another example
of the roof blocking sheet (structure of a frame mem-
ber) of the present invention.

Best Mode for Carrying Out the Invention

[0015] In the present invention, a roof blocking sheet
is laid or stretched to a roof with a space (about 50 to 90
[mm]) defined therebetween. The roof blocking sheet is
composed of a sheet material which has a heat block
characteristics (characteristics for reflecting heat without
absorbing it) and a rain/light blocking characteristics and
to which a plurality of through holes with a diameter of
80 to 150 [mm] are formed so that the overall through
holes have an opening rate of 3 to 8% to the sheet ma-
terial. The roof blocking sheet is excellent in durability
and a heat resistance as well as blocks sun light and rain
and causes a radiating (cooling) action by the reflection
ofthe roof blocking sheetitself and the an airflow naturally
generated in the space (gap) between the roof blocking
sheet and a roof surface so that the roof blocking sheet
can suppress an increase of temperature due to direct
sunlight and can effectively prevent an increase of tem-
perature in a room resulting from the direct sunlight.
[0016] Further, even if the rain falls, since almost of it
reaches the roof surface after it impinges on the rain
blocking sheet, almost of a sound of rain is blocked by
the roof blocking sheet. Accordingly, the sound of rain
on the roof can be greatly suppressed.

[0017] The roof blocking sheet can be simply laid or
stretched to an existing metal roof (low profile standing
seam and steel roof deck) directly or through hooks at a
very low cost because it is not necessary to modify or
rebuild the existing roof.

[0018] Embodiments of the present invention will be
explained below with reference to the drawings.

[0019] FIG. 1is aplan view of a roof blocking sheet 10
according to the present invention, and a sheet material
of the roof blocking sheet 10 is composed of a polyeth-
ylene resin (92.0 to 97.0 wt% of polyethylene, 1.0 to 3.0
wt% of an organic additive of amine, phenol or the like,
pigment, 0.5 to 5.0 wt% of an inorganic additive of pig-
ment, calcium carbonate or the like) having a heat block-
ing characteristics and a rain/light blocking characteris-



5 EP 2 133 483 A1 6

tics and is formed to a rectangular sheet shape with a
lateral width of about 3 to 8 [m], a longitudinal length
(depth) of about 1.5 to 6 [m], and a thickness of about
0.2 to 2.0 [mm] (preferably 0.4 to 0.8 [mm]). The overall
surface of the roof blocking sheet 10 has a plurality of
circular through holes 11 with a diameter of about 80 to
150 [mm] (preferably 100 to 120 [mm]) regularly (in a
lattice shape) formed thereto at a predetermined pitch,
and brass metal eyelets 12 are disposed to the peripheral
edge portion of the roof blocking sheet 10 at a predeter-
mined pitch so that they are used when the roof blocking
sheet is laid or stretched to a roof.

[0020] The opening rate of the overall through holes
11 to the roof blocking sheet 10 is set to about 3 to 8%
and preferably 4 to 6%. Although the opening rate of the
overall through holes 11 to the sheet is determined by
the diameter and the number of the through holes 11, it
is set to about 3 to 8% and preferably 4 to 6% from the
relationship between the heat reflection effect of the roof
blocking sheet 10 and natural cooling carried out by an
airflow generated through the space between the roof
blocking sheet 10a and the roof surface. When the open-
ing rate is less than 3%, the natural cooling carried out
by the airflow becomes ostracized, whereas when the
opening rate is more than 8%, the heat reflection effect
is deteriorated as well as a light/rain blocking effect is
also deteriorated.

[0021] Note that, in the embodiment, although the
through holes 11 of the roof blocking sheet 10 are formed
to the circular shape, they may be formed to arectangular
shape, a triangular shape, a polygonal shape as long as
the opening rate is set to 3 to 8%. Further, the material
of the roof blocking sheet 10 is preferably the polyethyl-
ene resin, various types of a fabric sheet, a vinyl sheet,
a rubber sheet or the like may be also used. That is, any
materials may be used as long as they have heat blocking
characteristics, light resistance, heat resistance, and du-
rability blocks, and can block rain and withstands wind,
rain, snow or the like.

[0022] Further, the metal eyelets 12 are fixedly at-
tached to a steel roof deck of a metal roof, seam type
steel roof deck. A seam type steel roof deck can be fixed
with screws or bolts and nuts using the metal eyelets 12.
However, the metal eyelets 12 are not always necessary
in a bolted steel roof deck, because it is possible to use
the bolted steel roof deck by folding an edge and clamp-
ing it by a fixing member such as an angle member and
the like. Further, holes may be used in place of the metal
eyelets as long as they can be fixed by screws or bolts
and nuts.

[0023] Inthe presentinvention, the roof blocking sheet
10 is laid or stretched to an existing metal roof, for ex-
ample, a roof composed of a seam type steel roof deck
and a bolted steel roof deck or to a roof to which low
profile standing seams are disposed. The height of the
seam type steel roof deck and the bolted steel roof deck
from a roof surface is set to about 50 to 90 [mm], by which
an airflow space is formed between them and the roof
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blocking sheet 10. When a height is low as in the low
profile standing seam, the roof blocking sheet 10 is laid
or stretched through high hooks so that a space (gap) of
about 50 to 90 [mm] is formed between the roof blocking
sheet 10 and a roof surface.

[0024] A metal roof ordinarily has an inclination of 0°
or more to 30° or less. When the roof blocking sheet 10
is laid or stretched, the edge (peripheral edge portion)
thereof may be reinforced with an edge reinforcing mem-
ber such as a polyethylene rope and the like. The edge
reinforcing member has a diameter of about 2.0 to 6.0
[mm] and preferably 3.0 to 5.0 [mm]. Although polypro-
pylene is ordinarily used as the rope of the edge reinforc-
ing member, itis preferable to use the same polyethylene
as that used to the roof blocking sheet 10 from a view
point of recycle.

[0025] FIG. 2 shows an example in which the roof
blocking sheet 10 is laid or stretched to a metal roof 20,
wherein the part (A) of FIG. 2 is a plan view, the part (B)
of FIG. 2 is a front elevational view (the detail of which
is shown in FIG. 3), and the part (C) of FIG. 2 is a side
elevational view (the detail of which is shown in FIG. 4).
The roof 20 is composed of a lot of seal type or bolted
type steel roof decks 21, steel tight frames 24A and 24B
are disposed on the upper and lower portions of the roof
20, and the separated distance L1 from an edge surface
portion of the roof 20 to the roof blocking sheet 10 is set
to about 500 [mm] or more. A reason why the separated
distance L1 is provided resides in that heat is more radi-
ated by an air flow by separating the edge surface portion
of the roof from the roof blocking sheet 10 than entirely
covered the roof therewith. It is effective to cover about
70 to 90% of a roof area with the roof blocking sheet 10.
[0026] The roofblocking sheet 10 is fixed to the apexes
of the steel roof deck 21 by bolt and nuts (or screws) 23
through hooks 23. At the time, although the metal eyelets
12 are used to the seam type steel roof deck, a roof block-
ing sheet with no metal eyelet 12 is used to the bolted
steel roof deck, and the edge portion of the roof blocking
sheet is folded and fixed using the fixing member such
as the angle member and the like, the detail of which will
be explained later.

[0027] Further, FIG. 5 shows an example in which four
roof blocking sheets 10A1, 10A2 to 10C are laid or
stretched to the metal the roof 20, in which the part (A)
of FIG. 5 is a plan view, the part (B) of FIG. 5 is a front
elevational view, and the part (C) of FIG. 5 is a side ele-
vational view. It is the same as the case of FIG. 2 that
the steel tight frames 24A and 24B are disposed on the
upper and lower portions of the roof 20, and the separated
distance L1 from an edge surface portion of the roof to
the roof blocking sheet 10 is set to about 500 [mm] or
more. A roof blocking sheet 10A1 and a roof blocking
sheet 10A2 are an example in which a separated distance
L3 therebetween is setto "0". The separated distance L2
between the roof blocking sheets 10A1, 10A2 and the
roof blocking sheet 10B, 10C is set to about 0 to 500
[mm], and the separated distance L3 between the roof
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blocking sheet 10B and the roof blocking sheet 10C is
set to about 0 to 500 [mm] . These separated distances
L1 to L3 are determined in consideration of the conven-
ience of construction of the roof blocking sheets and the
heat block effect of the roof blocking sheets. Itis effective
to cover about 70 to 90% of a roof area with the roof
blocking sheet 10A1, 10A2 to 10C.

[0028] When a plurality of roof blocking sheets are laid
or stretched as in FIG. 5, they are fixed to the apexes of
the steel roof deck 21 by the bolts and nuts (or screws)
23 through the hooks 22. At the time, although the metal
eyelets 12 are used in the seam type steel roof deck
likewise, the roof blocking sheet with no metal eyelet 12
is used in the bolted steel roof deck, and the edge portions
thereof are folded and fixed using the fixing member such
as the angle member and the like.

[0029] Note that even the seam type steel roof deck
may be fixed by folding the edge portion thereof using
the fixing member such as the angle member and the
like without using the metal eyelets, the detail of which
will be explained next.

[0030] FIGs. 6A and 6B show an example in which a
trapezoidal quadrangular pyramid shaped hook 221 is
fixed to the apex of a seam type steel roof deck 21A, a
square root/round head bolt 222 is passed through the
hole of the apex of the hook 221 and the metal eyelet 12
of the roof blocking sheet 10, and both the ends of the
bolt 222 are tightened and fixed with nuts 223A and 223B,
thereby the roof blocking sheet 10 is attached to the roof
20. A groove 224 is formed to the bottom of the hook 221
and engaged with a rail-shaped projection 211 formed
to the apex of the seam type steel roof deck 21A so that
the hook 221 is fixed to the seam type steel roof deck
21A by the engagement of the groove 224 with the pro-
jection 211. A space (height: about 50 to 90 [mm]) is
formed using the tall hook 221 so that a space, in which
airflows are generated, is formed between the roof block-
ing sheet 10 and the seam type steel roof deck 21A.
[0031] Further, FIGs. 7A and 7B show an example of
a structure in which the roof blocking sheet 10 is attached
to the apex of the seam type steel roof deck 21A likewise.
In the structure, a groove 226 formed to the bottom of a
trapezoidal quadrangular pyramid shaped hook 225 is
engaged with the rail-shaped projection 211 formed to
the apex of the seam type steel roof deck 21, and the
hook 225 is fixed to the seam type steel roof deck 21A.
A hexagonal tightening bolt 227 is extended to a lower
portion of the hook 225, and the hook 225 can be more
strongly fixed to the seam type steel roof deck 21A by
tightening the hexagonal bolt 227 from both the sides
thereof. Then, the square root/round head bolt 222 is
passed through the hole of the apex of the hook 221 and
the metal eyelet 12 of the roof blocking sheet 10, and
both the end portions of the bolt 222 are tightened and
fixed by the nuts 223A and 223B, thereby the roof block-
ing sheet 10 is attached to the seam type steel roof deck
21A. Since the tall hook 225 is used, a space is formed
between the roof blocking sheet 10 and the seam type
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steel roof deck 21A(50 to 90 [mm]) so that an airflow is
generated in the space.

[0032] Next, an example, in which the roof blocking
sheet 10 is attached to a bolted steel roof deck 21B will
be explained with reference to FIGs. 8 to 10. Since the
projection 211 in the seam type steel roof deck 21A does
not exist to the apex of the bolted steel roof deck 21B, a
method of constructing the bolted steel roof deck 21B is
different from that of the seam type steel roof deck 21A.
[0033] FIG. 8 shows an example in which the roof
blocking sheet 10 is attached to anX-portion (midportion)
of FIG. 2, and, first, a rectangular parallelepiped hook
230 with a rectangular cross section is fixed to the apex
of the bolted steel roof deck 21B by a bolt and nut 231.
Then, the roof blocking sheet 10 is placed on the upper
surface of the hook 230, and the roof blocking sheet 10
is fixed by a screw 232. The roof blocking sheet 10 is
attached to the bolted steel roof deck 21B by sequentially
carrying out the above process at a predetermined pitch.
Since the tall hook 230 is used, a space (50 to 90 [mm])
is also formed between the roof blocking sheet 10 and
the bolted steel roof deck 21B also in this case so that
an airflow is generated in the space.

[0034] FIGs. 9 and 10 show an example in which the
roof blocking sheet 10 is attached to a Y-portion (end
portion) of FIG. 2, and, first, a pipe-shaped hook 233 with
a rectangular cross section is fixed to the apex of the
bolted steel roof deck 21B by a boltand nut 234. Areason
why an end portion of the hook 233 is opened and inclined
is to permit the bolt and nut 234 to be easily tightened
with a tool from an upper side, and both the end portions
of the hook 233 may be inclined or may be made flat.
[0035] After the hook 233 is fixed to the apex of the
bolted steel roof deck 21B, a rectangular parallepiped
hook 235 and a pipe shaped square member 236 are
further disposed on the hook 233 in abutment therewith,
the hook 235 and the square member 236 are fixed on
the hook 233 by a bolt and nut, and the like, and the roof
blocking sheet 10 is placed on the hook 235 and the
square member 236. Then, an angle member 237 with
an L-shaped cross section, which is engaged with the
square member 236 is abutted against the roof blocking
sheet 10, and the roof blocking sheet 10 is clamped be-
tween the square member 236 and the angle member
237 and fixed by a screw 238.

[0036] Note thatthe hook 233 is not necessarily formed
to the pipe shape as long as it can fix the blocking sheet.
[0037] When the roof blocking sheet 10 according to
the present invention is attached to the steel roof deck
and laid or stretched to the roof as described above, the
sunlight is reflected on the surface of the roof blocking
sheet 10 as shown in a schematic view of FIG. 11 as well
as ventilation is carried out by the airflow (wind) gener-
ated in the through holes 11 and in the space formed
between the roof blocking sheet 10 and the steel roof
deck. Accordingly, an outstanding heat blocking effect
can be obtained by the roof blocking sheet 10.

[0038] That s, since the roof blocking sheet 10 has a
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thin thickness of 0.2 to 2.0 [mm], the amount of heat ac-
cumulated in the sheet itself can be suppressed. Further,
since the roof blocking sheet 10 is attached spaced apart
from the roof surface about 50 to 90 mm and attached
by the hook, the amount of heat transmission to the roof
can be suppressed. Further, since the roof blocking
sheet, the roof and the like are cooled by the heat radi-
ation caused by the airflow, an increase of temperature
thereof can be suppressed.

[0039] FIG. 12A shows a conventional roof to which
the roof blocking sheet is not laid or stretched. In this
case, a room temperature is increased by the solar heat
transmitted into a room. In contrast, when the roof block-
ing sheet 10 is laid or stretched to the roof as shown in
FIG. 12B, since solar heat s reflected on the roof blocking
sheet 10 and the amount heat entering into the room is
reduced, an increase of the room temperature can be
suppressed or prevented.

[0040] Whenthetemperatureincreases of a black roof,
a silver roof, and white roof, which were disposed spaced
apart about 30 cm from a lamp as a heat source of about
75°C, were measured after five minutes after the heat
source was lit, the following result of differences was ob-
tained. That is, the temperature of the black roof in-
creased to 62.9°C, the temperature of the silver roof with-
out blocking sheet increased to 40.9°C, the temperature
of the silver roof with blocking sheet increased to 33.5°C,
and the temperature of the white roof increased to
41.8°C.

[0041] Further, FIG. 13 is a graph showing experiment
data of the temperature suppression effect of the present
invention, wherein an outside temperature, the temper-
ature on a steel roof deck with roof blocking sheet, the
temperature on a steel roof deck without roof blocking
sheet, the temperature under a roof with roof blocking
sheet were measured in a 20 [m?2] prefabricated building
with a steel roof deck as atime passed. As aresult, before
the roof blocking sheet was constructed (without roof
blocking sheet), the temperature under the roof reached
to 57.7 °C and the temperature on the steel roof deck
increased up to 64°C although the outside temperature
was almost unchanged. In contrast, after the roof block-
ing sheet was constructed (with roof blocking sheet), it
could be confirmed that the temperature under the roof
and the temperature on the steel roof deck were consid-
erably reduced to 43°C and 48.6°C at the maximum re-
spectively. The difference of the temperatures before and
after the construction of the roof blocking sheet was
14.7°C under the roof and 15.8°C on the steel roof deck,
and the temperature was reduced by at least an average
of 11.5°C.

[0042] Itis also apparent from the data of experiment
of FIG. 13 that the temperature under the roof was re-
duced by 5°C to 15°C, which is equivalent to save elec-
tricity costs of atleast 15% in terms of an amount of power
consumption. Thus, it is apparent that the present inven-
tion has an outstanding advantage.

[0043] Further, when an effect of improvement of a
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room temperature is simulated using the housing heat
load calculation program "SMASH" of a housing perform-
ance disclosure system certified by Japanese Govern-
ment, the temperature under the roof and the room tem-
perature have characteristics shown in FIG. 15in aroom
environment shown in FIG. 14 when the roof blocking
sheet is laid or stretched. Whereas, the temperature un-
der the roof and the room temperature have character-
istics shown in FIG. 16 when no roof blocking sheet is
laid or stretched.

[0044] A space used in the experiment is arranged
such that a living room portion has a size of "3.6 [m] X
1.8 [m] X 2.0 [m] ", the space under the roof has a size
of "3.6 [m] X 1.8 [m] X 0.2 [m]", and a floor area has a
size of 6.48 [m2]. The number of times natural ventilation
is settoa 1.0 time/hour, and when the roof blocking sheet
is provided, the sunlight absorption rate of a roof member
is "0", from which it can be also found that the present
invention has the outstanding advantage.

[0045] Further, according to the roof sheet or the roof
according to the presentinvention, even if rain falls, since
all the rain does not impinges on a roof surface and is
eased by the roof sheet, noise in a room is reduced. Ac-
cordingly, the present invention is particularly advanta-
geous in a location where a lot of rain falls.

[0046] Note thatthe roof blocking sheetitselfis directly
laid or stretched to the roof in the above arrangement.
However, it is also possible to make a relatively small
blocking sheet member 40 in which a blocking sheet 42
described above is stretched in a rectangular frame
member 41 composed of wood, synthetic resin, or metal
as shown in FIG. 17 and to dispose and fix the blocking
sheet member 40 on and to a roof 43 as shown in FIG.
18. Note that although the six blocking sheet members
40 are disposed on the roof 43 in FIG. 18, the number of
them may be arbitrarily determined as long as 70 to 90%
of a roof area is covered with the blocking sheet 42 and
the frame member 41. Further, the opening rate of
through holes 43 to the sheet 42 is set to about 3 to 8%.
[0047] The upper and lower positions of the blocking
sheet 42 may be arbitrarily set to the frame member 41.
That is, the blocking sheet member 40 may be stretched
to the upper surface of the frame member 41, to the lower
surface thereof, or to the midportion thereof as shown in
FIG. 17.

[0048] FIG. 19 shows a different blocking sheet mem-
ber 50, in which a plurality of strip-shaped blocking sheets
52 are stretched in a rectangular-shaped frame member
51, and slits 53 of about 5 to 20 [mm] are formed between
adjacent blocking sheet 52 as through holes. The open-
ing rate of the slits 53 in this case is set to about 5 to 15%
to the blocking sheet 52 so that 70 to 90 % of a roof area
is covered with the blocking sheet 52 and the frame mem-
ber 51.

[0049] Note that although the above description is
made as to the case in which the metal roof is exemplified
as the roof and the roof blocking sheet is laid or stretched
to the seam type steel roof deck and the bolted steel roof
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deck, the present invention is not limited to the above
roof, and it is sufficient to lay or stretch the roof blocking
sheet so that an appropriate space is formed between
the roof and the roof blocking sheet. Although a particu-
larly outstanding advantage can be obtained when the
roof blocking sheet is applied to the metal roof, the ap-
plication thereof is not limited to the metal roof.

[0050] Although the above description shows an em-
bodiment of the present invention, a change of design
and a modification carried out by an ordinary means are
included in the embodiment of the present invention.
[0051] The roof blocking sheet of the presentinvention
is a sheet formed by regularly disposing or dispersing
the through holes thereto and having heat, light, and rain
blocking characteristics. The roof blocking sheet can be
easily laid or stretched to the metal roof and is excellent
in durability and heat resistance. When the roof blocking
sheet is laid or stretched to a roof with a space defined
therebetween, it causes a radiating action due to the re-
flection of heat made the sheet and to a naturally gener-
ated airflow, thereby an increase of heat can be sup-
pressed so that a temperature can be effectively prevent-
ed from being increased by direct sunlight.

[0052] Further, a roof, to which the roof blocking sheet
is laid or stretched, has a space between the upper sur-
face of the roof and the roof blocking sheet, a hot airflow
made by direct sunlight is eased or suppressed by an
airflow naturally formed by the through holes formed to
the roof blocking sheet so that the roof can be prevented
from being heated to a high temperature by the direct
sunlight radiated to the upper surface of the roof. A wind
(air) causes an action for cooling the roof by ventilating
the space formed between the upper surface of the roof
and the roof blocking sheet and by entering into and going
outalsofromthe through holes. As aresult, the roof block-
ing sheet can be prevented from floating up and from
being broken by fluttering as well as is effective to dis-
charge the rain water and the like stored thereto. When
a wind blows, since the flow rate thereof is faster on the
sheet upper surface than on the lower surface thereof,
lifting power is produced by airflows. However, since the
holes are formed to the area of 3 to 8% of the sheet, the
lifting power is cancelled, thereby lifting up and fluttering
of the sheet can be suppressed.

[0053] Since the operation/working effect of the
present invention is achieved neither artificially nor me-
chanically and is achieved naturally, the present inven-
tion has also an economical effect of not requiring a run-
ning cost.

[0054] Further, although the roof of the present inven-
tion employs the flammable polyethylene resin as the
roof blocking sheet, since its thickness is 0.2 to 2.0 [mm],
when it is laid or stretched to a roof with an inclination of
0 to 30°, the heat transmission function of the sheet at-
tenuates or disappears to thereby suppress an increase
of temperature. As a result, the roof blocking sheet acts
as an inflammable material and satisfies the regulation
of building standards.
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Claims

1. Aroof blocking sheet, characterized by comprising
a 0.2 to 2.0 [mm] thick sheet material having heat
blocking characteristics as well as rain and light
blocking characteristics and a plurality of through
holes with a diameter of 80 to 150 [mm] disposed
thereto, wherein the opening rate of the overall
through holes is set to 3% to 8%.

2. Aroof blocking sheet according to claim 1, wherein
metal eyelets or holes are formed to an edge surface
of the sheet material.

3. A roof blocking sheet according to claim 1 or 2,
wherein the sheet material comprises polyethylene
resin.

4. A blocking sheet member in which a 0.2 to 2.0 [mm]
thick sheet material having heat blocking character-
istics as well as rain and light blocking characteristics
is stretched in a rectangular frame member compris-
ing wood, synthetic resin, or metal, wherein a plural-
ity of through holes with a diameter of 80 to 150 [mm]
are disposed to the sheet material such that the
opening rate of the overall through holes is set to 3%
to 8%.

5. Aroof characterized in that a plurality of roof block-
ing sheet members, in each of which a 0.2 to 2.0
[mm] thick sheet material having heat blocking char-
acteristics as well as rain and light blocking charac-
teristics is stretched in a rectangular frame member
comprising wood, synthetic resin, or metal, is laid or
stretched to a steel roof deck in the range of 70% to
90% thereof with a space of 50 to 90 [mm] formed
from the front surface of the roof, wherein a plurality
of through holes with a diameter of 80 to 150 [mm]
are disposed to the sheet material such that the
opening rate of the overall through holes is set to 3%
to 8%.

6. A blocking sheet member in which a plurality of 0.2
to 2.0 [mm] thick strip-shaped sheet materials having
heat blocking characteristics as well as rain and light
blocking characteristics are stretched in a rectangu-
lar frame member comprising wood, synthetic resin,
or metal, wherein the sheet materials have slits, and
the opening rate of the overall slits is set to 5% to
15%.

7. Aroof characterized in that a blocking sheet mem-
ber, in which a plurality of 0.2 to 2.0 [mm)] thick strip-
shaped sheet materials having heat blocking char-
acteristics as well as rain and light blocking charac-
teristics are stretched in arectangular frame member
comprising wood, synthetic resin, or metal, is laid or
stretched to a steel roof deck in the range of 70% to



10.

1.

12,

13 EP 2 133 483 A1

90% thereof with a space of 50 to 90 [mm] formed
from the front surface of the roof, wherein the sheet
materials have slits, and the opening rate of the over-
all slits is set to 5% to 15%.

A roof, characterized in that a roof blocking sheet,
which comprises a 0.2 to 2.0 [mm] thick sheet ma-
terial having heat blocking characteristics as well as
rain and light blocking characteristics and a plurality
of through holes with a diameter of 80 to 150 [mm]
disposed thereto, is laid or stretched to a steel roof
deck in the range of 70% to 90% thereof with a space
of 50 to 90 [mm] formed from the front surface of the
roof, wherein the opening rate of the overall through
holes is set to 3% to 8%.

A roof according to claim 8, wherein the steel roof
deck is a seam type steel roof deck, and the roof
blocking sheet is attached through hooks.

A roof according to claim 8, wherein the steel roof
deck is a bolted steel roof deck, and the roof blocking
sheet is attached through hooks.

A roof according to claim 9, wherein the hooks are
engaged with the projections of the apexes of the
seam type steel roof deck.

A roof, characterized in that a roof blocking sheet,
which comprises a 0.2 to 2.0 [mm] thick and elastic
sheet material having heat blocking characteristics
as well as rain and light blocking characteristics and
a plurality of through holes with a diameter of 80 to
150 [mm] disposed thereto, is laid or stretched to a
low profile standing seam through hooks in the range
of 70% to 90% thereof with a space of 50 to 90 [mm]
formed from the front surface of the roof, wherein
the opening rate of the overall through holes is set
to 3% to 8%.
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