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with a plurality of ribs for adjusting the direction of the
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rection of the airflow taken in from the air intake inlet
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Description
[Technical field]

[0001] The present invention relates to an air-condi-
tioning fan unit for air-conditioning an inner space existing
between a wearer and air-conditioning clothing when the
wearer is wearing the air-conditioning clothing, and to
air-conditioning clothing that the air conditioning fan unit
is installed.

[Background technology]

[0002] Conventionally, air-conditioning  clothing
equipped with an electric air-conditioning fan unit has
been known. The air-conditioning fan unit is operated to
draw outside air into the clothing body to cool the body.
Such air-conditioning clothing can suppress the rise in
body temperature of workers (wearers) who work indoors
or outdoors in high-temperature environments, and is al-
so effective as a measure against heatstroke in the sum-
mer.

[0003] Here, for example, when such a conventional
air conditioning fan unit is attached to air conditioning
clothing by rotating the mounting member multiple times
relative to the unit body, the structure is such that the
outlet side of the air conditioning fan unit protrudes inside
the air conditioning garment.

[0004] Forthisreason, inside the conventional air-con-
ditioning clothing, the exhaust port of the air-conditioned
fan unit attached to the air-conditioning clothing is close
to the wearer’s body. Therefore, the flow of air output
from the outlet of the air conditioning fan unit may be
obstructed, resulting in a decrease in air conditioning ef-
ficiency.

[0005] Inparticular, many conventional air conditioning
fan units draw in air from an intake port and exhaust it
linearly from an exhaust port. If the exhaust port of the
air conditioning fan unit is close to the wearer’s body, the
airflow discharged from the air conditioning fan unit will
immediately collide with the wearer’s body.

[0006] As a result, the flow resistance of the airflow for
cooling inside air-conditioning clothing increases, where-
by the volume and speed of the air that circulates into
the air-conditioning clothing and exits through the vents
of the air-conditioning clothing provided at the neck,
sleeves, etc. become smaller.

[0007] Asdescribed above, the above conventional air
conditioning fan unit has a problem in that it cannot im-
prove air conditioning efficiency by reducing the flow path
resistance of airflow for cooling inside air-conditioning
clothing, when the air conditioning fan unit is attached to
air conditioning clothing.
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[Prior art]
[Patent document]

[0008] [Patent Document 1] JP 6473558 B

[Outline of the Invention]
[Problems to be solved by the invention]

[0009] Therefore, in view of the problems of the prior
art, it is an object of the present invention to provide an
air conditioning fan unit, that that can improve air-condi-
tioning efficiency by reducing flow path resistance of air-
flow for cooling within the air-conditioning clothing when
the air conditioning fan unit is attached to air conditioning
clothing, and an air conditioning clothing to which the air
conditioning fan unit is attached.

[Means for solving the problem]

[0010] Anair-conditioning fan unit, according to an em-
bodiment of the present invention, that is attached to and
applied to an air-conditioning clothing in order to air-con-
dition an inner space existing between a wearer and the
air-conditioning clothing when worn by the wearer, com-
prising:

an air-conditioning fan unit that has an air intake inlet
portion for taking in outside air from outside the air-
conditioning clothing, and has an exhaust outlet por-
tion for exhausting airflow into an inside of the air-
conditioning clothing;

a first cylindrical portion that has one end and the
other end located between the air intake inlet portion
and the exhaust outlet portion;

a second cylindrical portion that has one end and
the other end located between the air intake inlet
portion and the exhaust outlet portion; and

a fan unit that is housed in a space surrounded by
the first cylindrical portion and the second cylindrical
portion, the fan unit having a plurality of fins provided
to generate airflow from the air intake inlet portion
toward the exhaust outlet portion by rotating around
a rotation center line,

wherein the exhaust outlet portion is provided with
a plurality of ribs for adjusting the direction of the
exhaust airflow to a preset setting direction from the
direction of the airflow taken in from the air intake
inlet portion.

[0011] In the air conditioning fan unit, wherein each of
the plurality of ribs has a plate-like shape.

[0012] In the air conditioning fan unit,

wherein at least some of the plurality of ribs are inclined
with respectto the rotation center line so that the direction
of airflow discharged from the exhaust port is adjusted
to the setting direction.
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[0013] In the air conditioning fan unit,

wherein at least some of the plurality of ribs are set to
have different inclinations with respect to the rotation
center line.

[0014] In the air conditioning fan unit,

wherein the plurality of ribs are set differently in stages
so that the inclination with respect to the rotation center
line is adjusted to a preset setting direction from the di-
rection of the airflow taken in from the air intake inlet
portion.

[0015] In the air conditioning fan unit,

wherein the setting direction is inclined in a direction from
the rotation center line toward a collar provided at a top
of the air-conditioning clothing, in a state where the air
conditioning fan unit is attached to the air-conditioning
clothing.

[0016] In the air conditioning fan unit, wherein the set-
ting direction is set in a plurality of directions.

[0017] In the air conditioning fan unit,

wherein the air conditioning fan unit exhausts airflow from
the exhaust outlet portion into the interior of the air-con-
ditioning clothing in the setting direction toward the collar
provided on the upper part of the air-conditioning cloth-
ing, in a state where the air conditioning fan unit is at-
tached to an attachment portion located on the lower side
of the air-conditioning clothing.

[0018] In the air-conditioning fan unit,

wherein the first cylindrical portion has a first fixing
mechanism provided on a side surface of the first
cylindrical portion,

wherein the second cylindrical portion includes: a
flange provided to surround a side surface of the
second cylindrical portion; and a second fixing mech-
anism provided on a side surface of the second cy-
lindrical portion between the flange and the other
end of the second cylindrical portion, and

wherein, in a state where the other end of the second
cylindrical portion is inserted from the other end of
the first cylindrical portion into the inside of the first
cylindrical portion to a preset insertion position, the
first fixing mechanism and the second fixing mech-
anism is fixed, whereby the first cylindrical portion
and the second cylindrical portion are fixed, and the
air-conditioning fan unitis attached to the attachment
portion of the air-conditioning clothing by sandwich-
ing the attachment portion of the air-conditioning
clothing between the other end of the first cylindrical
portion and the flange of the second cylindrical por-
tion.

[0019] In the air-conditioning fan unit,

wherein the flange of the exhaust casing is provided with
adirection indicator for the wearer to confirm the direction
when attached to the attaching portion of the air-condi-
tioning clothing.

[0020] In the air-conditioning fan unit,
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wherein the first fixing mechanism is provided on the
inner surface of the first cylindrical portion,
wherein the flange is provided so as to surround the
outer surface of the second cylindrical portion, and
wherein the second fixing mechanism is provided on
the outer surface of the second cylindrical portion so
as to be located between the flange and the other
end of the second cylindrical portion.
[0021] In the air-conditioning fan unit,
wherein the one end of the first cylindrical portion is
connected to the air intake inlet portion, and the other
end of the first cylindrical portion is open, and
wherein the one end of the second cylindrical portion
is connected to the exhaust outlet portion, and the
other end of the second cylindrical portion is open.

[0022]
ing;

In the air-conditioning fan unit, further compris-

an intake casing that includes the air intake inlet por-
tion and the first cylindrical portion as an intake cy-
lindrical portion and is attached to the outside of the
air-conditioning clothing; and

an exhaust casing that includes the exhaust outlet
portion and the second cylindrical portion as an ex-
haust cylindrical portion and is attached to the inside
of the air-conditioning clothing.

[0023] In the air-conditioning fan unit,

wherein, the first fixing mechanism and the second fixing
mechanism are fixed by rotating the intake casing relative
to the exhaust casing, whereby the intake casing and the
exhaust casing are fixed, and the fan unit is housed in a
space surrounded by the intake casing and the exhaust
casing.
[0024] In the air-conditioning fan unit,

wherein the first fixing mechanism is a first screw
thread provided on the inner surface of the intake
cylindrical portion, and

wherein the second fixing mechanism is a second
screw thread provided on the outer surface of the
exhaust cylindrical portion so as to be located be-
tween the flange and the other end of the exhaust
cylindrical portion.

[0025] In the air-conditioning fan unit,

wherein, in a state where the intake casing and the ex-
haust casing are fixed, the intake cylindrical portion and
the exhaust cylindrical portion are arranged to extend
around the rotation center line.

[0026] In the air-conditioning fan unit,

wherein, in a state where the intake casing and the ex-
haust casing are fixed, the air-conditioning fan unit is at-
tached to the attachment portion of the air-conditioning
clothing, by sandwiching the attachment portion of the
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air-conditioning clothing between the other end of the
intake cylindrical portion of the intake casing and the
flange of the exhaust cylindrical portion of the exhaust
casing.

[0027] An air-conditioning clothing, according to an
embodiment of the present invention, for air-conditioning
an inner space that exists between a wearer and the air-
conditioning clothing is worn by the wearer, comprising:

a clothing body that can be worn by the wearer;

an attaching portion provided on the clothing body
and capable of attaching and detaching the air-con-
ditioning fan unit; and

an air-conditioning fan unit having an air intake inlet
portion for taking in outside air from the outside of
the air-conditioning clothing and an exhaust outlet
portion for exhausting airflow into the inside of the
air-conditioning clothing,

wherein the air-conditioning fan unit comprises:

an air-conditioning fan unit that has an air intake
inlet portion for taking in outside air from outside
the air-conditioning clothing, and has an exhaust
outlet portion for exhausting airflow into an in-
side of the air-conditioning clothing;

a first cylindrical portion that has one end and
the other end located between the airintake inlet
portion and the exhaust outlet portion;

a second cylindrical portion that has one end
and the other end located between the air intake
inlet portion and the exhaust outlet portion; and
a fan unit that is housed in a space surrounded
by the first cylindrical portion and the second
cylindrical portion, the fan unit having a plurality
of fins provided to generate airflow from the air
intake inlet portion toward the exhaust outlet por-
tion by rotating around a rotation center line,
wherein the exhaust outlet portion is provided
with a plurality of ribs for adjusting the direction
ofthe exhaustairflow to a preset setting direction
from the direction of the airflow taken in from the
air intake inlet portion.

[0028] In the air-conditioning clothing,

wherein the setting direction is inclined in a direction from
the rotation center line toward a collar provided at a top
of the air-conditioning clothing, in a state where the air
conditioning fan unit is attached to the air-conditioning
clothing.

[0029] In the air-conditioning clothing, wherein the set-
ting direction is set in a plurality of directions.

[0030] In the air-conditioning clothing,

wherein the air conditioning fan unit exhausts airflow from
the exhaust outlet portion into the interior of the air-con-
ditioning clothing in the setting direction toward the collar
provided on the upper part of the air-conditioning cloth-
ing, in a state where the air conditioning fan unit is at-
tached to an attachment portion located on the lower side
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of the air-conditioning clothing.
[Effect of the invention]

[0031] Accordingtothe air conditioning fan unitaccord-
ing to one aspect of the present invention, when the air-
conditioning fan unit is attached to air-conditioned cloth-
ing, the air-conditioning efficiency can be improved by
reducing the flow path resistance of airflow for cooling
within the air-conditioned clothing.

[Brief explanation of the drawing]
[0032]

[FIG.1A]FIG. 1Aisadiagramillustrating an example
of the appearance of air-conditioning clothing 100
according to an embodiment of the present invention
as viewed from the front.

[FIG.1B]FIG. 1Bisadiagramillustrating an example
of the appearance of the air-conditioned garment
100 according to the embodiment of the present in-
vention as viewed from the rear.

[FIG. 2A] FIG. 2A is a diagram showing an example
of a configuration of the outer surface 10Yin of the
rear portion 10Y of the garment body 10 of the air-
conditioning clothing 100, focusing on the area Q
where the air-conditioning fan unit 200 is attached.
[FIG. 2B] FIG. 2B is a diagram showing an example
of a configuration of the inner surface 10Yin of the
rear portion 10Y of the clothing body 10 of the air-
conditioning clothing 100, focusing on the area Q
where the air-conditioning fan unit 200 is attached.
[FIG. 3A] FIG. 3A is a perspective view showing an
example of the configuration of the air conditioning
fan unit 200 shown in FIGS. 2A and 2B.

[FIG. 3B] FIG. 3B is a diagram showing an example
of the configuration of the air conditioning fan unit
200 shown in FIGS. 2A and 2B, viewed from the
exhaust port side.

[FIG. 3C] FIG. 3C is a diagram showing an example
of the configuration of the air conditioning fan unit
200 shown in FIGS. 2A and 2B, viewed from the
intake port side.

[FIG. 3D]FIG. 3D is a side view showing an example
of the configuration of the air conditioning fan unit
200 shown in FIGS. 2A and 2B, viewed from the side
along the rotation center line.

[FIG. 3E] FIG. 3E is a cross-sectional view showing
an example of a cross section along the rotation cent-
er line of the configuration of the air conditioning fan
unit 200 shown in FIGS. 2A and 2B.

[FIG. 4A] FIG. 4A is a perspective view showing an
example of the configuration of an intake casing SC
of the air conditioning fan unit 200 shown in FIGS.
3A to 3E.

[FIG. 4B] FIG. 4B is a diagram showing an example
of the configuration of the intake casing SC of the air
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conditioning fan unit 200 shown in FIGS. 3A to 3E,
viewed from the exhaust port side.

[FIG. 4C] FIG. 4C is a diagram showing an example
of the configuration of the intake casing SC of the air
conditioning fan unit 200 shown in FIGS. 3A to 3E,
viewed from the intake port side.

[FIG.4D]FIG. 4D is a side view showing an example
of the configuration of the intake casing SC of the air
conditioning fan unit 200 shown in FIGS. 3A to 3E,
viewed from the side along the rotation center line.
[FIG. 4E] FIG. 4E is a sectional view showing an
example of a cross section along the rotation center
line of the configuration of the intake casing SC of
the air conditioning fan unit 200 shown in FIGS. 3A
to 3E.

[FIG. 5A] FIG. 5A is a perspective view showing an
example of the configuration of the exhaust casing
UC of the air conditioning fan unit 200 shown in FIGS.
3Ato 3E.

[FIG. 5B] FIG. 5B is a diagram showing an example
of the configuration of the exhaust casing UC of the
air conditioning fan unit 200 shown in FIGS. 3A to
3E, viewed from the exhaust port side.

[FIG. 5C] FIG. 5C is a diagram showing an example
of the configuration of the air conditioning fan unit
200 shown in FIGS. 3A to 3E, viewed from the intake
port side.

[FIG.5D]FIG. 5D is a side view showing an example
of the configuration of the exhaust casing UC of the
air conditioning fan unit 200 shown in FIGS. 3A to
3E, viewed from the side along the rotation center
line.

[FIG. 5E] FIG. 5E is a sectional view showing an
example of a cross section along the rotation center
line of the configuration of the exhaust casing UC of
the air conditioning fan unit 200 shown in FIGS. 3A
to 3E.

[FIG. 6A] FIG. 6A shows an example viewed from
the side along the rotation center line with the air
conditioning fan unit 200 attached, focusing on the
region Q of the air conditioning clothing 100 shown
in FIGS. 2A and 2B.

[FIG. 6B] FIG. 6B is a cross-sectional view showing
an example of a cross section along the rotation cent-
er line with the air-conditioning fan unit 200 attached,
focusing on region Q of the air-conditioning clothing
100 shown in FIGS. 2A and 2B.

[FIG. 7] FIG. 7 is a schematic diagram that extracts
and schematically shows the configuration related
to the intake cylindrical portion and the exhaust cy-
lindrical portion from among the configurations
shown in the cross-sectional view shown in FIG. 6B.
[FIG. 8] FIG. 8 is a side view showing an example
of the air-conditioning fan unit 200 attached as
viewed from the side along the rotation center line,
focusing on the vicinity of region Q of air-conditioning
clothing 100 shown in FIGS. 2A and 2B, in a state
that the wearer is wearing air-conditioning clothing.
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[FIG. 9] FIG. 9 is a diagram illustrating an example
of the configuration of the clothing body 10 including
wiring and a power source connected to the air con-
ditioning fan unit 100 attached to the clothing body
10.

[Mode for carrying out the invention]

[0033] Hereinafter, embodiments according to the
present invention will be described based on the draw-
ings.

[0034] First, an air-conditioning clothing according to

an embodiment and an air-conditioning fan unit attached
to the air-conditioning clothing will be described with ref-
erence to the drawings. FIG. 1A is a diagram illustrating
an example of the appearance of air-conditioning clothing
100 according to an embodiment of the presentinvention
as viewed from the front. FIG. 1B is a diagramillustrating
an example of the appearance of the air-conditioning
clothing 100 according to the embodiment of the present
invention as viewed from the rear. FIG. 2A is a diagram
showing an example of a configuration of the outer sur-
face 10Yin of the rear portion 10Y of the clothing body
10 of the air-conditioning clothing 100, focusing on the
area Qwhere the air-conditioning fan unit 200 is attached.
FIG. 2B is a diagram showing an example of a configu-
ration of the inner surface 10Yin of the rear portion 10Y
of the clothing body 10 of the air-conditioning clothing
100, focusing on the area Q where the air-conditioning
fan unit 200 is attached.

[air-conditioning clothing]

[0035] The air-conditioning clothing 100 according to
the embodiment shown in FIGS. 1A and 1B is, for exam-
ple, work clothing for air-conditioning the inner space ex-
isting between the wearer (not shown) and the wearer
when the wearer wears the clothing.

[0036] This air-conditioning clothing 100 is, for exam-
ple, a vest (work clothes without sleeves), as shown in
FIGS. 1A and 1B. However, the air-conditioning clothing
100 may be long-sleeved or short-sleeved work clothing.
[0037] For example, as shown in FIGS. 1A to 2B, this
air-conditioning clothing 100 includes a clothing body 10,
a first attaching portion T1, a second attaching portion
T2, a first air-conditioning hole lid F1, and a second air-
conditioning hole lid F2, a storage portion P2, a storage
portion P1, and a collar portion 20. Itis noted thatin FIGS.
2A and 2B, for the sake of simplicity, a portion of the
configuration of the air-conditioning clothing 100 shown
in FIGS. 1A and 1B (in particular, the lids F1 and F2) may
be omitted.

[0038] Hereinafter, each component of the air-condi-
tioning clothing 100 will be explained in detail.

[Clothing body]

[0039] Theclothingbody 10 canbewornby the wearer.
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In particular, this clothing body 10 can be worn on the
wearer’s upper body.

[0040] This clothing body 10 includes a front portion
10X (FIG. 1A)located in front of the air-conditioning cloth-
ing 100 and covering at least the vicinity of the wearer’s
chest; and a rear portion 10Y (FIG. 1B) located at the
rear of the air-conditioning clothing 100 and covering at
least the vicinity of the back of the wearer.

[0041] Furthermore, the front portion 10X of the cloth-
ing body 10 can be closed by closing the zipper G (FIG.
1A).

[0042] Additionally, this clothing body 10 includes
openings 10L, 10R, 10U, and 10D corresponding to the
wearer’s shoulders, torso, and neck, respectively.
[0043] Furthermore, the front portion 10X of the cloth-
ing body 10 is provided with a storage portion (a storage
portion for power supply) P2 and a storage portion P1,
which are pockets, for example.

[First and second attaching portions]

[0044] For example, as shown in FIG. 1B, the first at-
taching portion T1 is provided at the rear portion 10Y of
the clothing body 10, and the first attaching portion T1
has a first air conditioning hole T1A that penetrates be-
tween the inner surface 10Yin (FIG. 2B) and the outer
surface 10Yout (FIG. 2A) of the rear portion 10Y of the
clothing body 10.

[0045] This first attaching portion T1 is capable of at-
taching and detaching an air-conditioning fan unit 200,
which is a temperature adjustment device that takes out-
side air into the air-conditioning clothing 100 through the
first air-conditioning hole T1A. Itis noted that the air-con-
ditioning fan unit 200 is an electric fan.

[0046] In addition, the second attaching portion T2 is
provided at the rear portion 10Y of the clothing body 10,
for example, as shown in FIG. 1B, and the second at-
taching portion T2 has a second air conditioning hole
T2A that penetrates between the inner surface 10Yin
(FIG. 2B) and the outer surface 10Yout (FIG. 2A) of the
rear portion 10Y of the clothing body 10.

[0047] This second attaching portion T2 is capable of
attaching and detaching an air-conditioning fan unit 200,
which is a temperature adjustment device that takes out-
side air into the air-conditioning clothing 100 through the
second air-conditioning hole T2A. As mentioned above,
the air-conditioning fan unit 200 is an electric fan.
[0048] In addition, in the embodiment, a case is de-
scribed in which the temperature adjustment device is
an electric fan. However, the temperature adjustmentde-
vice may be a heat generating device that generates heat
or other devices that can adjust the temperature.
[0049] In addition, inthe examples of Figures 1B to 2B,
the first attaching portion T1 and the second attaching
portion T2 are arranged in the torso region of the rear
portion 10Y of the clothing body 10 facing the back side
of the wearer’s torso when the air-conditioning clothing
100 is worn by the wearer. However, the first attaching
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portion T1 and the second attaching portion T2 may be
arranged in other areas of the clothing body 10.

[First and second air-conditioning hole lids]

[0050] Thefirstair-conditioning hole lid F1 and the sec-
ond air-conditioning hole lid F2 are arranged on the inner
surface 10Yin of the clothing body 10, for example, as
shown in FIG. 1B.

[0051] This first air-conditioning hole lid F1 closes the
first air-conditioning hole T1A in the closed state (FIG.
1B) when viewed from the outside of the clothing body
10, on the other hand, the first air-conditioning hole lid
F1 does not close the first air-conditioning hole T1A in
the open state.

[0052] Similarly, this second air-conditioning hole lid
F2 closes the second air-conditioning hole T2A in the
closed state (FIG. 1B) when viewed from the outside of
the clothing body 10, on the other hand, the second air-
conditioning hole lid F2 does not close the second air-
conditioning hole T2A in the open state.

[0053] As mentioned above, in FIGS. 2A and 2B, for
the sake of simplicity, a portion of the configuration of the
air-conditioning clothing 100 shown in FIGS. 1A and 1B
(in particular, the lids F1 and F2) may be omitted from
the display.

[Collar portion]

[0054] Forexample, as shownin FIGS. 1Aand 1B, the
collar portion 20 is provided at the upper portion of the
clothing body 10 and covers the area around the wearer’s
neck when worn by the wearer.

[0055] For example, the maximum height of this collar
portion 20 from the connection portion with the clothing
body 10 (lower end of the collar portion 20) to the upper
end of the collar portion 20 is, for example, 8 cm or more.
[0056] In this way, by increasing the height of the collar
portion 20 of the air-conditioning clothing 100, wind can
be sent to the back of the wearer’s neck and around the
face.

[0057] In addition, wind can be sent into the helmet
worn by the wearer from the clothing body 10 of the air-
conditioning clothing 100 through the collar portion 20,
reducing stuffiness on the wearer’s head and increasing
the cooling effect.

[0058] Furthermore, by increasing the height of the col-
lar portion 20, the back of the wearer’s neck is hidden,
which provides a sunshade effect and can be expected
to be highly effective in preventing heat stroke.

[0059] In addition, some work clothes, which are tra-
ditionally air-conditioning clothing, have hoods, but due
to their casual appearance, they may not be able to be
worn depending on the location or job. However, as in
this embodiment, the air-conditioning clothing 100 is pro-
vided with a collar portion 20 instead of a hood, so that
it can be worn regardless of location or work.

[0060] In particular, as in this embodiment, since the
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air-conditioning clothing 100 includes a collar portion 20
instead of a hood, the wearer’s ears are not covered and
surrounding sounds can be easily heard, thereby reduc-
ing the risk of accidents during outdoor work.

[0061] In addition, in the example of FIGS. 1A and 1B,
although the collar portion 20 is made up of one member,
it may be made up of two or more members to make it
easier to fold. Furthermore, this collar portion 20 may be
provided with a storage portion (pocket), which is not
shown.

[Air-conditioning fan unit]

[0062] Forexample, as shownin FIGS. 2A and 2B, the
air-conditioning fan unit 200 according to this embodi-
ment is applied by being attached to air-conditioning
clothing 100, when worn by the wearer (not shown), for
air-conditioning the inner space existing between the air-
conditioning fan unit 200 and the wearer. The air-condi-
tioning fan unit 200 has an intake port SH for taking in
outside air from outside the air-conditioning clothing 100
and an exhaust port UH for discharging airflow into the
inside of the air-conditioning clothing 100.

[0063] FIG. 3A is a perspective view showing an ex-
ample of the configuration of the air conditioning fan unit
200 shown in FIGS. 2A and 2B. FIG. 3B is a diagram
showing an example of the configuration of the air con-
ditioning fan unit 200 shown in FIGS. 2A and 2B, viewed
from the exhaust port side. FIG. 3C is a diagram showing
an example of the configuration of the air conditioning
fan unit 200 shown in FIGS. 2A and 2B, viewed from the
intake port side. FIG. 3D is a side view showing an ex-
ample of the configuration of the air conditioning fan unit
200 shown in FIGS. 2A and 2B, viewed from the side
along the rotation center line. FIG. 3E is a cross-sectional
view showing an example of a cross section along the
rotation center line of the configuration of the air condi-
tioning fan unit 200 shown in FIGS. 2A and 2B. Itis noted
that the configuration of the air-conditioning clothing 100
is not illustrated in FIGS. 3A to 3E.

[0064] The air-conditioning fan unit 200 according to
the present embodimentincludes, for example, an intake
casing SC and an exhaust casing UC, as shown in FIGS.
3Ato 3E.

[0065] The intake casing SC includes an intake port
SH and a first cylindrical portion SX as an intake cylin-
drical portion SX, and the intake casing SC is adapted
to be attached to the outside of the air-conditioning cloth-
ing 100.

[0066] Furthermore, the exhaust casing UC includes
an exhaust port portion UH and a second cylindrical por-
tion UX as the exhaust cylindrical portion UX, and the
exhaust casing UC is configured to be attached inside
the air-conditioning clothing 100.

[0067] For example, as shown in Figures 3D and 3E,
in a state where the intake casing SC and the exhaust
casing UC are fixed, the intake cylindrical portion SX and
the exhaust cylindrical portion UX are arranged to extend
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around the rotation center line M.

[0068] In particular, for example, as shown in FIGS.
3A to 3E, the air-conditioning fan unit 200 according to
the present embodiment includes an intake port SH, an
exhaust port UH, afirst cylindrical portion SX (hereinafter,
may be referred to as an intake cylindrical portion SX),
a second cylindrical portion UX. (hereinafter, may be re-
ferred to as an exhaust cylindrical portion UX), a fan unit
UB, a drive portion UD, and a support portion UE.
[0069] It is noted that the configuration of the air-con-
ditioning fan unit 200 is not limited to the configuration
shown in FIGS. 3A to 3E, the arrangement of the first
and second cylindrical portions SX and UX located be-
tween the intake port SH and the exhaust port UH may
be changed.

[0070] Furthermore, in the examples shown in FIGS.
2A to 3E, the air-conditioning fan unit 200 is composed
of two casings SC and UC. However, the air-conditioning
fan unit 200 may also include a casing containing one of
the first, second cylindrical portions SX and UX; and one
mounting member including the other of the first, second
cylindrical portions SX and UX for attaching the casing
to the air-conditioning clothing 100.

[0071] In addition, the examples shown in Figures 2A
to 3E explain the case that the first cylindrical portion SX
is an intake cylindrical portion located on the intake side
(i.e., outside the air-conditioning clothing 100), and the
second cylindrical portion UX is an exhaust cylindrical
portion located on the exhaust side (that is, inside the
air-conditioning clothing 100). However, it is not limited
to this, the second cylindrical portion UX is an intake cy-
lindrical portion located on the intake side (i.e., outside
the air-conditioning clothing 100), and the first cylindrical
portion SX may be an exhaust cylindrical portion located
on the exhaust side (that is, inside the air-conditioning
clothing 100). In this case, one end SXa of the first cy-
lindrical portion SX is connected to the exhaust port UH,
and the other end SXb of the first cylindrical portion SX
is open, and one end UXa of the second cylindrical por-
tion UX is connected to the intake port SH, and the other
end UXb of the second cylindrical portion UX is open.

[Intake casing]

[0072] Here, FIG. 4Ais a perspective view showing an
example of the configuration of an intake casing SC of
the air conditioning fan unit 200 shown in FIGS. 3A to
3E. FIG. 4B is a diagram showing an example of the
configuration of the intake casing SC of the air condition-
ing fan unit 200 shown in FIGS. 3A to 3E, viewed from
the exhaust port side. FIG. 4C is a diagram showing an
example of the configuration of the intake casing SC of
the air conditioning fan unit 200 shown in FIGS. 3A to
3E, viewed from the intake port side. FIG. 4D is a side
view showing an example of the configuration of the in-
take casing SC of the air conditioning fan unit 200 shown
in FIGS. 3A to 3E, viewed from the side along the rotation
center line. FIG. 4E is a sectional view showing an ex-
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ample of a cross section along the rotation center line of
the configuration of the intake casing SC of the air con-
ditioning fan unit 200 shown in FIGS. 3A to 3E.

[0073] As mentioned above, the intake casing SC in-
cludes the intake port SH and the first cylindrical portion
SX as the intake cylindrical portion SX, and the intake
casing SC is attached to the outside of the air-condition-
ing clothing 100.

[0074] In particular, as shown in Figures 4A to 4E, the
exhaust casing UC according to the present embodiment
includes an air intake inlet portion SH and an intake cy-
lindrical portion SX.

[Air intake inlet portion]

[0075] For example, as shown in Figure 2A, the air
intake inlet portion SH is arranged outside the air-condi-
tioning clothing 100 in a state where the air-conditioning
fan unit 200 is attached to the air-conditioning clothing
100. The air-conditioning fan unit 200 is configured to
take in outside air SG (FIG. 3D) from outside the air-
conditioning clothing 100 via this air intake inlet portion
SH.

[0076] Itis noted that, for example, as shown in FIGS.
3A and 4A, the air intake inlet portion SH is provided with
arib UR.

[Intake cylindrical portion (first cylindrical portion)]

[0077] The intake cylindrical portion SX has one end
SXa and the other end SXb, which are located between
the air intake inlet portion SH and the exhaust outlet por-
tion UH, for example, as shown in FIGS. 3A to 3E.
[0078] Forexample, as showninFigures 4Ato4E, one
end SXa of the intake cylindrical portion SX is connected
to an air intake inlet portion SH, and the other end SXb
of the intake cylindrical portion SX is open.

[0079] For example, as shown in FIGS. 4A to 4E, the
intake cylindrical portion SX includes a first fixing mech-
anism SN and a protrusion ST.

[0080] The first fixing mechanism SN is provided on
the side surface (particularly the inner surface SXc) of
the first cylindrical portion SX.

[0081] This first fixing mechanism SN is a first screw
thread SN provided on the inner surface SXc of the intake
cylindrical portion SX, as shown in FIGS. 4A to 4E.
[0082] Forexample, as shown in Figures 4A to 4E, the
first thread SN is provided on the inner surface SXc of
the intake cylindrical portion SX so as to spirally extend
from the other end SXb of the intake cylindrical portion
SX toward one end SXa.

[0083] Furthermore, for example, in the example
shown in FIGS. 4A to 4E, two first threads SN are pro-
vided on the inner surface SXc of the intake cylindrical
portion SX.

[0084] One of the two first threads SN is arranged at
a position opposite to the other of the two first threads
SN, on the inner surface SXc of the intake cylindrical
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portion SX, centering on the rotation center line M.
[0085] Itis noted that, for example, the first thread SN
may be inclined so as to bend toward the other end SXb
side of the intake cylindrical portion SX. In the vicinity of
the other end SXb of the inner surface SXc of the intake
cylindrical portion SX.

[0086] Furthermore, the outer surface SXd of the in-
take cylindrical portion SX of the intake casing SC is pro-
vided with a protrusion ST for hooking the wearer’s finger,
for example, as shown in FIGS. 4A to 4E.

[0087] This protrusion ST is, for example, a linear pro-
trusion extending from one end SXa of the intake cylin-
drical portion SX toward the other end SXb, as shown in
FIGS. 4A to 4E.

[0088] It is noted that instead of the protrusion ST, a
member on which the wearer’s fingers are likely to get
caught or friction may be applied may be used.

[0089] Furthermore, for example, as shown in FIGS.
4A to 4E, the outer surface SXd of the intake cylindrical
portion SX of the intake casing SC is inclined, from the
other end SXb of the intake cylindrical portion SX to one
end SXa (toward the tip), so that the outer shape of the
intake cylindrical portion SX becomes thin.

[0090] In this way, the outer diameter of one end SXa
of the intake cylindrical portion SX of the intake casing
SC is set to be smaller than the outer diameter of the
other end SXb of the intake cylindrical portion SX.
[0091] Asaresult, forexample, when the air-condition-
ingfanunit 200 is attached to the air-conditioning clothing
100, the appearance of the intake casing SC that pro-
trudes outside is improved, and it is possible to reduce
the possibility that the intake casing SC gets caught on
external members or mechanisms.

[Exhaust casing]

[0092] Here, FIG. 5A is a perspective view showing an
example of the configuration of the exhaust casing UC
of the air conditioning fan unit 200 shown in FIGS. 3A to
3E. FIG. 5B is a diagram showing an example of the
configuration of the exhaust casing UC of the air condi-
tioning fan unit 200 shown in FIGS. 3A to 3E, viewed
from the exhaust port side. FIG. 5C is a diagram showing
an example of the configuration of the air conditioning
fan unit 200 shown in FIGS. 3A to 3E, viewed from the
intake port side. FIG. 5D is a side view showing an ex-
ample of the configuration of the exhaust casing UC of
the air conditioning fan unit 200 shown in FIGS. 3A to
3E, viewed from the side along the rotation center line.
FIG. 5E is a sectional view showing an example of a
cross section along the rotation center line of the config-
uration of the exhaust casing UC of the air conditioning
fan unit 200 shown in FIGS. 3A to 3E.

[0093] As mentioned above, the exhaust casing UC
includes an exhaust outlet portion UH and a second cy-
lindrical portion UX as the exhaust cylindrical portion UX,
the exhaust casing UC is adapted to be attached inside
the air-conditioning clothing 100.
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[0094] In particular, as shown in Figures 5A to 5E, the
exhaust casing UC according to the present embodiment
includes an exhaust port side UH, an exhaust cylindrical
portion UX, a fan unit UB, a drive portion UD, a support
portion UE, and a connection portion UA.

[Exhaust outlet portion]

[0095] Here, the exhaustoutlet portion UH is arranged
inside the air-conditioning clothing 100 in a state where
the air-conditioning fan unit 200 is attached to the air-
conditioning clothing 100, for example, as shown in FIG.
2B. The air-conditioning fan unit 200 is configured to out-
put airflow UG (FIG. 3D) into the air-conditioning clothing
100 via this exhaust outlet portion UH.

[0096] Furthermore, for example, as shown in FIGS.
3D and 5D, the exhaust outlet portion UH is provided with
a plurality of ribs UR that adjusts the direction of the ex-
haust airflow UG.

[0097] In particular, each of the plurality of ribs UR has
a plate-like shape (a so-called baffle plate), as shown in
FIGS. 3D and 5D, for example. At least some of the plu-
rality of ribs UR are inclined with respect to the rotation
center line M so that the direction of the airflow dis-
charged from the exhaust port UH is adjusted to the set-
ting direction.

[0098] Furthermore, at least some of the plurality of
ribs UR are set to have different inclinations with respect
to the rotation center line M. More specifically, the plu-
rality of ribs UR are set to have different inclinations with
respect to the rotation center line Min a stepwise manner,
so that the direction of the airflow taken in from the intake
port SH is adjusted to a preset setting direction.

[0099] For example, some of the plurality of ribs UR
are arranged so that the direction of the plate-like shape
thereof is substantially parallel to the inclination with re-
spect to the rotation center line M. On the other hand,
some of the plurality of ribs UR are arranged so that the
direction of the plate-like shape is inclined with respect
to the rotation center line M.

[Exhaust cylindrical portion (second cylindrical portion)]

[0100] The exhaust cylindrical portion UX has one end
UXa and the other end UXb, which are located between
the air intake inlet portion SH and the exhaust outlet por-
tion UH, for example, as shown in FIGS. 3A to 3E.
[0101] For example, as shown in FIGS. 5A to 5E, one
end UXa of the second cylindrical portion UX is connect-
ed to the exhaust outlet portion UH, and the other end
UXb of the second cylindrical portion UX is open.
[0102] Here, as shown in FIGS. 5A to 5E, the exhaust
cylindrical portion UX according to the present embodi-
ment includes a flange UF, a second fixing mechanism
UN, and a protrusion UT.

[0103] As shown in FIGS. 5A to 5E, the flange UF is
provided so as to surround the side surface (particularly
the outer surface UXd) of the exhaust cylindrical portion
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UX.

[0104] For example, as shown in FIGS. 3B and 5B, a
direction display section UZ is provided on the exhaust
outlet portion UH side of the flange UF of the exhaust
casing UC for the wearer to confirm the direction when
attached to the first attaching portion T1 (and/or second
attaching portion T2) of the air-conditioning clothing 100.
[0105] Furthermore, as shown in Figures 5A to 5E, the
second fixing mechanism UN is provided on the side sur-
face (particularly the outer surface UXd) of the exhaust
cylindrical portion UX so as to be located between the
flange UF and the other end UXb of the exhaust cylindri-
cal portion UX.

[0106] Then, as shown in Figs 5A to 5E, the second
fixing mechanism SN is a second screw thread UN lo-
cated between the flange UF and the other end UXb of
the exhaust cylindrical portion UX, on the outer surface
UXd of the exhaust cylindrical portion UX.

[0107] Forexample, as shown in Figures 5A to 5E, this
second thread SN (from the tip SNa to the rear end SNb)
is provided on the outer surface UXd of the exhaust cy-
lindrical portion UX, so as to spirally extend from the other
end SXb of the exhaust cylindrical portion UX toward the
flange UF.

[0108] Also, forexample, as shown in Figure 5D, in the
vicinity of the other end UXb of the outer surface UXd of
the exhaust cylindrical portion UX, the one end UNa of
the second thread UN is inclined so as to bend toward
the other end UXb side of the exhaust cylindrical portion
UX.

[0109] As a result, with the other end UXb of the ex-
haust cylindrical portion UX inserted from the other end
SXb of the intake cylindrical portion SX to the inside of
the intake cylindrical portion SX to the previously de-
scribed insertion position, when rotating the intake casing
SC relative to the exhaust casing UC around the rotation
center line M, the first thread SN and the second thread
UN can be made to mesh morereliably. Thatis, the intake
casing SC and the exhaust casing UC can be screwed
together more reliably.

[0110] In addition, for example, in the example shown
in FIGS. 5A to 5E, two second screw threads UN are
provided on the outer surface UXd of the exhaust cylin-
drical portion UX.

[0111] One of the two second threaded threads UN is
arranged at a position opposite to the other of the two
second threaded threads UN. on the outer surface UXd
of the exhaust cylindrical portion UX, centering on the
rotation center line M.

[0112] In particular, for example, as shown in FIGS.
3E, 4E, and 5E, the inner diameter of the region (inner
surface SXc), where the first thread SN of the intake cy-
lindrical portion SX is provided, is set to be larger than
the outer diameter of the region (outer surface UXd)
where the second screw thread UN of the exhaust cylin-
drical portion UX is provided.

[0113] Forexample, when inserting the other end UXb
of the exhaust cylindrical portion UX from the other end
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SXb of the intake cylindrical portion SX to the inside of
the intake cylindrical portion SX to the previously de-
scribed insertion position, it is configured that, the first
thread SN passes through a region of the outer surface
UXd of the exhaust cylindrical portion UX where the sec-
ond thread SN is not formed, and the second thread UN
passes through a region of the inner surface SXc of the
intake cylindrical portion SX where the first thread SN is
not formed.

[0114] As a result, in the state that the second thread
UN located on the air intake inlet portion SH side and the
first thread UN located on the exhaust outlet portion UH
side, the first thread SN and the second thread UN en-
gage with each other. That is, when the intake casing SC
and the exhaust casing UC are screwed together, the
first thread SN is located between the flange UF and the
second thread SN, and the first thread SN and the second
thread UN are in contact with each other, so that the first
thread SN and the second thread UN engage with each
other.

[0115] As a result, as described below, the air-condi-
tioning fan unit 200 can be made removable from the air-
conditioning clothing 100, by rotating the intake cylindri-
cal portion SX relative to the exhaust cylindrical portion
UX around the rotation center line M, with a rotation angle
for screwing within one rotation (360 degrees) (more pref-
erably about 60 degrees).

[0116] Furthermore, for example, as shown in FIGS.
5A to 5E, the protrusion UT is provided to hook the wear-
er’s finger on the outer surface UXd of the exhaust cy-
lindrical portion UX of the exhaust casing UC.

[0117] This protrusion UT is a linear protrusion extend-
ing from one end UXa of the exhaust cylindrical portion
UX toward the other end UXb.

[Fan unit]

[0118] Furthermore, for example, as shown in FIGS.
3Ato 3E, the fan unit UB is housed in a space surrounded
by the first cylindrical portion SX and the second cylin-
drical portion UX. For example, as shown in FIGS. 5A to
5E, this fan unit UB has a plurality of fins UF provided so
as to generate airflow from the air intake inlet portion SH
toward the exhaust outlet portion UH by rotating the fins
UF around the rotation center line M.

[Drive unit]

[0119] Furthermore, for example, as shown in FIGS.
5Ato 5E, thedrive unit UD is housed in the exhaust casing
UC, and the drive unit UD drives the fan unit UB to rotate
the fins UF of the fan unit UB about the rotation center
line M. This drive unit UD is, for example, a motor.

[Support portion]

[0120] Furthermore, the support portion UE is provided
at the exhaust outlet portion UH, for example, as shown
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in FIGS. 5A to 5E, and is configured to support the drive
unit UD.

[0121] For example, as shown in FIGS. 5A to 5E, the
connection unit UA is provided on the support unit UE
and is configured to connect wiring (wiring L shown in
FIG. 9inthe example described later) for supplying power
from a power source to the drive unit UD.

[Air-conditioning fan unit installation]

[0122] Here, an example of mounting the air-condition-
ing fan unit 200 of this embodiment having the above
configuration will be described.

[0123] FIG.6Ashowsanexample viewed fromthe side
along the rotation center line with the air conditioning fan
unit 200 attached, focusing on the region Q of the air
conditioning clothing 100 shown in FIGS. 2A and 2B.
FIG. 6B is a cross-sectional view showing an example
of a cross section along the rotation center line with the
air-conditioning fan unit 200 attached, focusing on region
Q of the air-conditioning clothing 100 shown in FIGS. 2A
and 2B. FIG. 7 is a schematic diagram that extracts and
schematically shows the configuration related to the in-
take cylindrical portion and the exhaust cylindrical portion
from among the configurations shown in the cross-sec-
tional view shown in FIG. 6B. In addition, in FIG. 7, the
structure related to the intake cylindrical portion SX is
shown by a solid line, and the structure related to the
exhaust cylindrical portion UX is shown by a dotted line.
[0124] For example, as shown in FIGS. 6Ato 7, in a
state that the other end UXb of the exhaust cylindrical
portion UX inserted into the intake cylindrical portion SX
from the other end SXb of the first cylindrical portion SX
to the preset insertion position, the air-conditioning fan
unit 200 is attached to the first attaching portion T1 (or
second attaching portion T2) of the air-conditioning cloth-
ing 100 by fixing the first fixing mechanism (first thread)
SN and the second fixing mechanism (second thread)
UN, the first cylindrical portion SX and second cylindrical
portion UX are fixed, and sandwiching the first attaching
portion T1 (and/or second attaching portion T2) of the
air-conditioning clothing 100 between the other end SXb
of the intake cylindrical portion SX and the flange UF of
the exhaust cylindrical portion UX.

[0125] In this way, by rotating the intake casing SC
relative to the exhaust casing UC around the rotation
center line M, the first fixing mechanism SN and the sec-
ond fixing mechanism UN are fixed, whereby the intake
casing SC and the exhaust casing UC are fixed, and the
fan unit UB is housed in a space surrounded by the intake
casing SC and the exhaust casing UC.

[0126] In other words, in a state where the intake cas-
ing SC and the exhaust casing UC are fixed, the first
attaching portion T1 (or second attaching portion T2) of
the air-conditioning clothing 100 is attached to the other
end of the intake cylindrical portion SX of the intake cas-
ing SC, by sandwiching the SXb and the flange UF of the
exhaust cylindrical portion UX of the exhaust casing UC,



19 EP 4 454 506 A1 20

whereby the air-conditioning fan unit 200 is attached to
the first attaching portion T1 (or second attaching portion
T2) of the air-conditioning clothing 100.

[0127] In this embodiment, for example, as shown in
FIGS. 3E, 6B, and 7, in the state the other end UXb of
the exhaust cylindrical portion UX inserted from the other
end SXb of the intake cylindrical portion SX to the inside
of the intake cylindrical portion SX to the previously de-
scribed insertion position, the intake casing SC is rotated
relative to the exhaust casing UC around a rotation center
line M, so that the first thread SN and the second thread
UN engage with each other, thereby screwing the intake
casing SC and the exhaust casing UC together.

[0128] Then, preferably, for example, with the other
end UXb of the exhaust cylindrical portion UX inserted
from the other end SXb of the intake cylindrical portion
SX to the inside of the intake cylindrical portion SX to the
insertion position, the first thread SN and the second
thread UN engage with each other by rotating the intake
casing SC relative to the exhaust casing UC around the
rotation center line M at a screwing rotation angle of less
than one rotation (360 degrees), whereby the intake cas-
ing SC and the exhaust casing UC are screwed together.
More preferably, for example, this screw rotation angle
is about 60 degrees.

[0129] That is, the air-conditioning fan unit 200 be-
comes removable to the air-conditioning clothing 100, by
rotating the intake casing SC relative to the exhaust cas-
ing UC around the rotation center line M at a screwing
rotation angle of less than one rotation (360 degrees),
(more preferably about 60 degrees).

[0130] Thereby, the wearer can more easily and relia-
bly remove the air-conditioning fan unit 200 from the air-
conditioning clothing 100 compared to the prior art de-
scribed above.

[0131] Furthermore, as mentioned above, the first
thread SN passes through a region of the outer surface
UXd of the exhaust cylindrical portion UX where the sec-
ond thread SN is not formed, and the second thread UN
passes through a region of the inner surface SXc of the
intake cylindrical portion SX where the first thread SN is
not formed, when inserting the other end UXb of the ex-
haust cylindrical portion UX from the other end SXb of
the intake cylindrical portion SX to the inside of the intake
cylindrical portion SX to the previously described inser-
tion position.

[0132] As aresult, forexample, as shown in FIG. 7, in
a state where the second thread UN is located on the air
intake inlet portion SH side and the first thread UN is
located on the exhaust outlet portion UH side, the first
thread SN and the second thread UN will mesh with each
other. That is, in a state where the intake casing SC and
the exhaust casing UC are screwed together, by posi-
tioning the first thread SN between the flange UF and the
second thread SN and abutting the first thread SN and
the second thread UN.

[0133] In addition, in this embodiment, the first screw
thread SN, which is the first fixing mechanism UN, and
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the second thread UN, which is the second fixing mech-
anism SN, mesh with each other, so that the first cylin-
drical portion SX and second cylindrical portion UX are
screwed together. However, the first cylindrical portion
SX and the second cylindrical portion UX may be fixed
by fitting the first fixing mechanism UN and the second
fixing mechanism SN. Furthermore, the first cylindrical
portion SX and the second cylindrical portion UX may be
fixed by fitting the first fixing mechanism UN and the sec-
ond fixing mechanism SN. In addition, the first cylindrical
portion SX and the second cylindrical portion UX may be
fixed by fixing the first fixing mechanism UN and the sec-
ond fixing mechanism SN.

[0134] As aresult, in the air-conditioning fan unit 200
according to this embodiment, the wearer can easily at-
tach and detach the air-conditioning fan unit 200 without
removing the wiring (cable) or battery (Wiring L and bat-
tery B shown in FIG.9 in the example described later)
connected to the air-conditioning fan unit 200.

[0135] Forexample, in the prior art air-conditioning fan
unit described above, the ring-shaped portion cannot
avoid the cable or battery, or the portion inside the air-
conditioning clothing to which the cable is connected
needs to be rotated to remove the air-conditioning fan
unit from air-conditioning clothing. Therefore, when re-
moving the air-conditioning fan unit from the air-condi-
tioning clothing, the cable must also be removed from
the air-conditioning fan unit.

[0136] On the other hand, in the air-conditioning fan
unit 200 according to the present embodiment, the wear-
er can attach and fix the air-conditioning fan unit 200 to
the air-conditioning clothing 100 while fixing the exhaust
casing UC by hand. Furthermore, if the wind exiting the
exhaust outlet portion UH can be given directionality by
ribs on the exhaust outlet portion UH side, the wearer
can adjust the wind to flow in any direction.

[0137] As mentioned above, the air-conditioning fan
unit 200 in this embodiment is arranged so that the intake
casing SC protrudes outside the air-conditioning clothing
100, and the thickness of the exhaust casing UC of the
air-conditioning fan unit 200 inside the air-conditioning
clothing 100 becomes thinner, whereby the exhaust port
UH of the air-conditioning fan unit 200 is separated from
the wearer’s body.

[0138] Thereby, inside the air-conditioning clothing
100, the outlet UH side of the air-conditioning fan unit
200 can be prevented from coming into contact with the
body of the wearer, making it difficult to cause discomfort
to the wearer. Furthermore, the flow of air output from
the outlet of the air-conditioning fan unit is less likely to
be obstructed by the wearer’s body, making it easier for
the airflow to flow into the air-conditioning clothing 100,
thereby improving air conditioning efficiency.

[0139] Here, FIG. 8is a side view showing an example
of the air-conditioning fan unit 200 attached as viewed
from the side along the rotation center line, focusing on
the vicinity of region Q of air-conditioning clothing 100
shown in FIGS. 2A and 2B, in a state that the wearer is
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wearing air-conditioning clothing.

[0140] As shown in FIG. 8, as described above, the
exhaust port UH of the air conditioning fan unit 200 is
provided with the plurality of ribs UR that are for adjusting
the direction of the exhaust airflow to a preset setting
direction from the direction of the airflow taken in from
the intake port SH. Furthermore, as described above,
each of the ribs UR has a plate-like shape, for example.
[0141] Atleast some of the plurality of ribs UR are in-
clined with respect to the rotation center line M so that
the direction of the airflow discharged from the exhaust
port UH is adjusted to the setting direction. At least some
of the plurality of ribs UR are set to have different incli-
nations with respect to the rotation center line M.
[0142] In particular, the plurality of ribs UR are set to
have different inclinations with respect to the rotation
center line M in stages, so that the direction of the airflow
taken in from the intake port SH is adjusted to a preset
setting direction. In this case, the setting direction is set
in a plurality of directions.

[0143] The plurality of setting directions are inclined in
a direction DK from the rotation center line M toward the
collar part 20 provided on the upper part of the air-con-
ditioning clothing 100. In a state where the air condition-
ing fan unit 200 is attached to the air-conditioning clothing
100.

[0144] Forexample, in the example of Figure 8, among
the plurality of ribs UR, the ribs UR on the lower side of
the air-conditioning clothing 100 are arranged. The di-
rection of the plate-like shape of the rib UR is approxi-
mately parallel to the inclination with respect to the rota-
tion center line M. On the other hand, among the plurality
of ribs UR, the ribs UR on the collar portion (wearer’'s
neck) side of the upper portion of the air-conditioning
clothing 100 are arranged, so that the direction of the
plate-like shape (air guide plate) of the rib UR is tilted
upward with respect to the rotation center line M.
[0145] Inthis way, in a state where the air conditioning
fan unit 200 is attached to the firstand second attachment
portions T1 and T2 on the lower side of the air-condition-
ing clothing 100, the air-conditioning fan unit 200 ex-
hausts the airflow into the air-conditioning clothing 100
from the exhaust port UH in the setting direction toward
the collar part 20 provided on the upper part of the air-
conditioning clothing 100.

[0146] Therefore, inside the air-conditioning clothing
100, even if the exhaust port of the air conditioning fan
unit 200 attached to the air-conditioning clothing 100 is
close to the wearer’s body, the flow of air output from the
exhaust port UH of the air conditioning fan unit 200 is
less likely to be obstructed, and a decrease in air condi-
tioning efficiency can be suppressed.

[0147] Furthermore, as mentioned above, A direction
display section UZ is provided for the wearer to confirm
the direction when attached to the first attachment portion
T1 (and/or the second attachment portion T2) of the air-
conditioning clothing 100, on the exhaust port UH side
of the flange UF of the exhaust casing UC.
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[0148] Thereby, when the wearer attaches the air con-
ditioning fan unit 200 to the air-conditioning clothing 100
while checking the direction indicator UZ, the wearer can
easily set the airflow exhausted from the exhaust port
UH of the air-conditioning fan unit 200 to be directed to-
ward the collar section 20 provided at the upper part of
the air-conditioning clothing 100.

[0149] As described above, the present embodiment
provides an air conditioning fan unit that can improve air
conditioning efficiency by reducing the flow path resist-
ance of airflow for cooling inside air-conditioning clothing
when the air conditioning fan unit is attached to air-con-
ditioning clothing, and air-conditioning clothing to which
the air-conditioning fan unit is attached.

(Example)

[0150] Here, FIG.9isadiagramillustratinganexample
of the configuration of the clothing body 10 including wir-
ing and a power source connected to the air conditioning
fan unit 100 attached to the clothing body 10. It is noted
that in FIG. 9, for the sake of simplicity, the structure on
the right side of the front portion 10X of the clothing body
10 is omitted, and the structures such as the first and
second air-conditioning hole lids F1 and F2 are omitted.

[Power supply]

[0151] Here, forexample, as showninFIG. 9, one pow-
er supply B is provided in common to the two air-condi-
tioning fan units 200. This power source B is connected
to each air-conditioning fan unit 200 via wiring L, respec-
tively. It is noted that this power source B is, for example,
a portable battery placed in the air-conditioning clothing
100, and is configured to supply the power necessary for
driving the air-conditioning fan unit 200.

[0152] Inthe example of FIG. 9, the branched wiring L
connects the power supply B and each air-conditioning
fan unit 200, respectively. However, one linear wiring L
may connect the power source B and each air-condition-
ing fan unit 200, respectively.

[0153] Although not shown, a plurality of (for example,
two) power supplies B may be provided corresponding
to each air-conditioning fan unit 200. In this case, the two
power supplies B are connected to the two air-condition-
ing fan units 200 via the wiring L, respectively.

[Storage portion for power supply]

[0154] Furthermore, a power supply storage portion P2
is provided at the front portion 10X of the clothing body
10, and is configured to house the power supply B. For
example, as shown in FIG. 9, this power supply storage
portion P2 is a hem pocket provided on the front left side
of the clothing body 10.

[0155] For example, as shown in FIG.9, in this power
storage portion P2, a wiring hole P2H for passing the
wiring L between the inside and outside of the power
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storage portion P2 is formed near the center of the power
storage portion P2.

[0156] In addition, in the example of FIG. 9 already
mentioned, the power supply B is stored in the power
supply storage portion P2 provided on the left side of the
front portion 10X of the clothing body 10. However, the
power source B may be stored in the storage portion P1
provided on the right side of the front portion 10X of the
clothing body 10.

[0157] It is noted that the other configurations of the
air-conditioning clothing and air-conditioning fan unit ac-
cording to this example are the same as those of the
previously described embodiments.

[0158] Thatis, according to the air conditioning fan unit
of this embodiment, it is possible to reduce the flow path
resistance of the airflow for cooling inside the air-condi-
tioning clothing and improve the air conditioning efficien-
cy, when the air conditioning fan unit is attached to air-
conditioning clothing.

[0159] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the inventions. Indeed, the novel methods and
systems described herein may be embodied in a variety
of other forms; furthermore, various omissions, substitu-
tions and changes in the form of the methods and sys-
tems described herein may be made without departing
from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such
forms or modifications as would fall within the scope and
spirit of the inventions.

[Explanation of symbols]
[0160]

100  air-conditioning clothing
10 clothing body
20 collar portion
200 air-conditioning fan unit

Claims

1. An air-conditioning fan unit that is attached to and
applied to an air-conditioning clothing in order to air-
condition an inner space existing between a wearer
and the air-conditioning clothing when worn by the
wearer, comprising:

an air-conditioning fan unit that has an air intake
inlet portion for taking in outside air from outside
the air-conditioning clothing, and has an exhaust
outlet portion for exhausting airflow into an in-
side of the air-conditioning clothing;

a first cylindrical portion that has one end and
the other end located between the airintake inlet
portion and the exhaust outlet portion;
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a second cylindrical portion that has one end
and the other end located between the air intake
inlet portion and the exhaust outlet portion; and
a fan unit that is housed in a space surrounded
by the first cylindrical portion and the second
cylindrical portion, the fan unit having a plurality
of fins provided to generate airflow from the air
intake inlet portion toward the exhaustoutlet por-
tion by rotating around a rotation center line,
wherein the exhaust outlet portion is provided
with a plurality of ribs for adjusting the direction
ofthe exhaust airflow to a preset setting direction
from the direction of the airflow taken in from the
air intake inlet portion.

The air conditioning fan unit according to claim 1,
wherein each of the plurality of ribs has a plate-like
shape.

The air conditioning fan unit according to claim 2,
wherein at least some of the plurality of ribs are in-
clined with respect to the rotation center line so that
the direction of airflow discharged from the exhaust
port is adjusted to the setting direction.

The air conditioning fan unit according to claim 2,
wherein at least some of the plurality of ribs are set
to have different inclinations with respect to the ro-
tation center line.

The air conditioning fan unit according to claim 4,
wherein the plurality of ribs are set differently in stag-
es so that the inclination with respect to the rotation
center line is adjusted to a preset setting direction
from the direction of the airflow taken in from the air
intake inlet portion.

The air conditioning fan unit according to claim 5,
wherein the setting direction is inclined in a direction
from the rotation center line toward a collar provided
at a top of the air-conditioning clothing, in a state
where the air conditioning fan unit is attached to the
air-conditioning clothing.

The air conditioning fan unit according to claim 4,
wherein the setting direction is set in a plurality of
directions.

The air conditioning fan unit according to claim 6,

wherein the air conditioning fan unit exhausts airflow
from the exhaust outlet portion into the interior of the
air-conditioning clothing in the setting direction to-
ward the collar provided on the upper part of the air-
conditioning clothing, in a state where the air condi-
tioning fan unit is attached to an attachment portion
located on the lower side of the air-conditioning cloth-

ing.
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9. The air-conditioning fan unit according to claim 8,

wherein the first cylindrical portion has a first fix-
ing mechanism provided on a side surface of
the first cylindrical portion,

wherein the second cylindrical portion includes:
a flange provided to surround a side surface of
the second cylindrical portion; and a second fix-
ing mechanism provided on a side surface of
the second cylindrical portion between the
flange and the other end of the second cylindri-
cal portion, and

wherein, in a state where the other end of the
second cylindrical portion is inserted from the
other end of the first cylindrical portion into the
inside of the first cylindrical portion to a preset
insertion position, the first fixing mechanism and
the second fixing mechanism is fixed, whereby
the first cylindrical portion and the second cylin-
drical portion are fixed, and the air-conditioning
fan unit is attached to the attachment portion of
the air-conditioning clothing by sandwiching the
attachment portion of the air-conditioning cloth-
ing between the other end of the first cylindrical
portion and the flange of the second cylindrical
portion.

10. The air-conditioning fan unit according to claim 9,

wherein the flange of the exhaust casing is provided
with a direction indicator for the wearer to confirm
the direction when attached to the attaching portion
of the air-conditioning clothing.

11. The air-conditioning fan unit according to claim 9,

wherein the first fixing mechanism is provided
on the inner surface of the first cylindrical por-
tion,

wherein the flange is provided so as to surround
the outer surface of the second cylindrical por-
tion, and

wherein the second fixing mechanism is provid-
ed on the outer surface of the second cylindrical
portion so as to be located between the flange
and the other end of the second cylindrical por-
tion.

12. The air-conditioning fan unit according to claim 11,

wherein the one end of the first cylindrical portion
is connected to the air intake inlet portion, and
the other end of the first cylindrical portion is
open, and

wherein the one end of the second cylindrical
portion is connected to the exhaust outlet por-
tion, and the other end of the second cylindrical
portion is open.
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14.

15.

16.

17.

18.
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The air-conditioning fan unit according to claim 12,
further comprising;

an intake casing that includes the air intake inlet
portion and the first cylindrical portion as an in-
take cylindrical portion and is attached to the
outside of the air-conditioning clothing; and

an exhaust casing that includes the exhaust out-
let portion and the second cylindrical portion as
an exhaust cylindrical portion and is attached to
the inside of the air-conditioning clothing.

The air-conditioning fan unit according to claim 13,
wherein, the first fixing mechanism and the second
fixing mechanism are fixed by rotating the intake cas-
ingrelative to the exhaust casing, whereby the intake
casing and the exhaust casing are fixed, and the fan
unit is housed in a space surrounded by the intake
casing and the exhaust casing.

The air-conditioning fan unit according to claim 14,

wherein the first fixing mechanism s afirst screw
thread provided on the inner surface of the in-
take cylindrical portion, and

wherein the second fixing mechanism is a sec-
ond screw thread provided on the outer surface
of the exhaust cylindrical portion so as to be lo-
cated between the flange and the other end of
the exhaust cylindrical portion.

The air-conditioning fan unit according to claim 15,
wherein, in a state where the intake casing and the
exhaust casing are fixed, the intake cylindrical por-
tion and the exhaust cylindrical portion are arranged
to extend around the rotation center line.

The air-conditioning fan unit according to claim 15,
wherein, in a state where the intake casing and the
exhaust casing are fixed, the air-conditioning fan unit
is attached to the attachment portion of the air-con-
ditioning clothing, by sandwiching the attachment
portion of the air-conditioning clothing between the
other end of the intake cylindrical portion of the intake
casing and the flange of the exhaust cylindrical por-
tion of the exhaust casing.

An air-conditioning clothing for air-conditioning an
inner space that exists between a wearer and the
air-conditioning clothing is worn by the wearer, com-
prising:

a clothing body that can be worn by the wearer;
an attaching portion provided on the clothing
body and capable of attaching and detaching
the air-conditioning fan unit; and

an air-conditioning fan unit having an air intake
inlet portion for taking in outside air from the out-
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side of the air-conditioning clothing and an ex-
haust outlet portion for exhausting airflow into
the inside of the air-conditioning clothing,

wherein the air-conditioning fan unit comprises:

an air-conditioning fan unit that has an air
intake inlet portion for taking in outside air
from outside the air-conditioning clothing,
and has an exhaust outlet portion for ex-
hausting airflow into an inside of the air-con-
ditioning clothing;

a first cylindrical portion that has one end
and the other end located between the air
intake inlet portion and the exhaust outlet
portion;

a second cylindrical portion that has one
end and the other end located between the
airintake inlet portion and the exhaust outlet
portion; and

afanunitthatis housedin aspace surround-
ed by the first cylindrical portion and the sec-
ond cylindrical portion, the fan unit having
a plurality of fins provided to generate air-
flow from the air intake inlet portion toward
the exhaust outlet portion by rotating around
a rotation center line,

wherein the exhaust outlet portion is provid-
ed with a plurality of ribs for adjusting the
direction of the exhaust airflow to a preset
setting direction from the direction of the air-
flow taken in from the air intake inlet portion.

The air-conditioning clothing according to claim 18,
wherein the setting direction is inclined in a direction
from the rotation center line toward a collar provided
at a top of the air-conditioning clothing, in a state
where the air conditioning fan unit is attached to the
air-conditioning clothing.

The air-conditioning clothing according to claim 19,
wherein the setting direction is set in a plurality of
directions.

The air-conditioning clothing according to claim 19,
wherein the air conditioning fan unit exhausts airflow
from the exhaust outlet portion into the interior of the
air-conditioning clothing in the setting direction to-
ward the collar provided on the upper part of the air-
conditioning clothing, in a state where the air condi-
tioning fan unit is attached to an attachment portion
located on the lower side of the air-conditioning cloth-

ing.

10

15

20

25

30

35

40

45

50

55

15

28



EP 4 454 506 A1

[FIG.1 A]
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[FIG.1 B]
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[FIG.2 A]
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[FIG.2 B ]
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[FIG.3 A]
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[FIG.3 B]
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[FIG.3 C]
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[FIG.3 D]
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[FIG.3 E]
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[FIG.4 B ]
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[FIG.4 C]
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[FIG.4 D]
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[FIG.4 E ]
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[FIG.5 A]

30



EP 4 454 506 A1

[FIG.5 B]

31



EP 4 454 506 A1

L

.
o

"

= E

L
o

[FIG.5 C]

32



EP 4 454 506 A1

[FIG.5 D]
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[FIG.7 ]
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[FIG. 8]
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[FIG. 9]
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