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(54) VENTILATION DEVICE

(57) A ventilation device performs ventilation by sup-
plying outdoor air indoors as supply air and exhausting
room air outdoors as exhaust air. The ventilation device
includes a heat exchange unit provided with a heat ex-
change element that performs heat exchange between
the supply air and the exhaust air and a humidification
unit provided with a humidification element that humidi-
fies the supply air. The heat exchange unit is provided
with a supply air blower with which the outdoor air is suc-

tioned and sent to the humidification unit and a supply
air delivery port with which supply air sent from the supply
air blower is delivered and guided to the humidification
unit. The humidification unit is provided with a supply air
introduction port that introduces supply air delivered from
the heat exchange unit, and a supply air duct that regu-
lates spreading of supply air introduced from the supply
air introduction port.
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Description

Technical Field

[0001] The present invention relates to a ventilation
device that performs ventilation by supplying outdoor air
indoors as supply air and exhausting room air outdoors
as exhaust air.

Background Art

[0002] Conventionally, as shown in Patent Document
1 below, a ventilation device (humidity control device)
with a configuration divided in the length direction has
been known. The ventilation device includes a fan unit
and a heat exchange unit (humidity control unit) that are
separable from each other. The fan unit houses a supply
fan and an exhaust fan as components necessary for
ventilation, an electrical component necessary for elec-
tric control of the entire ventilation device, and the like.
The heat exchange unit that is a plumbing unit houses a
heat exchange element and a humidification element as
components necessary for humidity control and heat ex-
change and the like. The fan unit and the heat exchange
unit are connected to each other by connecting means
arranged at an outer circumference section of a connect-
ing section.
[0003] In the case of a configuration in which a venti-
lation device is divided into a plurality of units as de-
scribed above, reduction in size and reduction in weight
of the respective units are possible, and handling is easy.
Therefore, each unit can be carried to an installing loca-
tion easily even with one worker. Moreover, in the case
where installation work of each unit is performed within
a narrow space with low height such as an attic, it is
possible to perform work of, for example, suspending and
installing each unit in the attic easily and safely.
[0004] In the ventilation device divided into the fan unit
housing the supply fan, the exhaust fan, and the like and
the heat exchange unit housing the heat exchange ele-
ment, the humidification element, and the like as dis-
closed in Patent Document 1, it is necessary to ensure
airtightness of the connecting section so that the flow of
supply air and the flow of exhaust air at the connecting
section of the two units are not hindered. Therefore, there
is a problem that a measure for ensuring airtightness at
the connecting section becomes necessary to compli-
cate the structure.
[0005] For the ventilation device, there are a type that
requires a humidification function and a type that does
not. Depending on the presence or absence of the hu-
midification function, the flow of supply air and exhaust
air within the heat exchange unit is changed significantly.
Therefore, it is also necessary to change the specification
of the fan unit connected to the heat exchange unit to a
different one, depending on the type. Thus, for the fan
unit forming the ventilation device, it is necessary to pre-
pare each of a type of fan unit to be connected to the

heat exchange unit including a humidifier and a type of
fan unit to be connected to the heat exchange unit without
a humidifier. Therefore, even in the case of a configura-
tion in which the ventilation device is divided into a plu-
rality of units, the specification of the respective units
cannot be made common, and it is difficult to improve
the productivity of the ventilation device.
[0006] Patent Document 1: Japanese Patent Applica-
tion Laid-open No. 2000-274765

Summary of the Invention

[0007] An object of the present invention is to effec-
tively improve the productivity of a ventilation device
while favorably maintaining the flow of supply air and the
flow of exhaust air at a connecting section for respective
units.
[0008] A ventilation device according to one aspect of
the present invention is a ventilation device that performs
ventilation by supplying outdoor air indoors as supply air
and exhausting room air outdoors as exhaust air, includ-
ing a heat exchange unit provided with a heat exchange
element that performs heat exchange between the sup-
ply air and the exhaust air and a humidification unit pro-
vided with a humidification element that humidifies the
supply air. The heat exchange unit is provided with: a
supply air blower with which the outdoor air is suctioned
and sent to the humidification unit; and a supply air de-
livery port with which supply air sent from the supply air
blower is delivered and guided to the humidification unit.
The humidification unit is provided with: a supply air in-
troduction port that introduces supply air delivered from
the heat exchange unit; and a supply air duct that regu-
lates spreading of supply air introduced from the supply
air introduction port.

Brief Description of the Drawings

[0009]

[Fig. 1] Fig. 1 is a perspective view depicting one
embodiment of a ventilation device according to the
present invention.
[Fig. 2] Fig. 2 is an exploded perspective view of the
ventilation device.
[Fig. 3] Fig. 3 is a plan view of the ventilation device.
[Fig. 4] Fig. 4A is a front view of a supply air guide,
Fig. 4B is a side view of the supply air guide, and
Fig. 4C is a plan view of the supply air guide.
[Fig. 5] Fig. 5 is a sectional view showing the installed
state of a supply air blower provided to the ventilation
device.
[Fig. 6] Fig. 6 is a perspective view showing the spe-
cific configuration of a humidification unit.
[Fig. 7] Fig. 7 is a perspective view showing the spe-
cific configuration of a sealing member.
[Fig. 8] Fig. 8 is a plan view showing the installed
state of a water supply pipe.
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[Fig. 9] Fig. 9 is a plan view showing the specific
configuration of a drain pan.
[Fig. 10] Fig. 10 is a sectional view in a position along
line X-X in Fig. 9.
[Fig. 11] Fig. 11 is a sectional view in a position along
line XI-XI in Fig. 9.

Best Mode for Carrying Out the Invention

[0010] An embodiment for carrying out the present in-
vention will be described below in detail with reference
to the drawings.
[0011] Fig. 1 and Fig. 2 show one embodiment of a
ventilation device according to the present invention. A
ventilation device 1 according to this embodiment is in-
stalled at a ceiling or the like and includes a total heat
exchange-type heat exchange unit 2 and a constant hu-
midity membrane-type humidification unit 3. The ventila-
tion device 1 includes an outdoor air inlet port 4 at which
outdoor air OA is suctioned, a supply air outlet port 5 at
which the outdoor air OA is blown out to the indoor side
as supply air SA, a room air inlet port 6 at which room air
RA is suctioned, and an exhaust air outlet port 7 at which
the room air RA is blown out to the outdoor side as ex-
haust air EA. To the outdoor air inlet port 4, the supply
air outlet port 5, the room air inlet port 6, and the exhaust
air outlet port 7, a duct joint 8 connected to a ceiling pipe
or the like not shown in the drawing is attached.
[0012] As shown in Fig. 3, the heat exchange unit 2
and the humidification unit 3 are coupled integrally by a
coupling member formed of L-shaped metal fittings 9 and
10 fastened to each other with a fastening bolt. At both
left and right side surface sections of the ventilation de-
vice 1, a metal suspension fitting 11 (see Fig. 1) formed
of a standard component or the like is attached. The metal
suspension fitting 11 is locked to a suspension bolt (not
shown) hung from the ceiling. Accordingly, the ventilation
device 1 is suspended from a ceiling section in a state
where the heat exchange unit 2 and the humidification
unit 3 are coupled.
[0013] The heat exchange unit 2 has a function of ex-
changing heat between the outdoor air OA suctioned
from the outdoor air inlet port 4 and the room air RA suc-
tioned from the room air inlet port 6. The heat exchange
unit 2 includes a body case 12, a heat exchange element
13 for total heat exchange, a supply air blower 14, and
an exhaust air blower 15 as main components.
[0014] The body case 12 of the heat exchange unit 2
is formed of a hollow box-shaped body having a flat
cuboid shape. At a front plate 16 of the body case 12,
i.e., a wall surface section on the near side to the humid-
ification unit 3, a supply air delivery port 17 and an ex-
haust air introduction port 18 are formed. At a back plate
19 of the body case 12, i.e., a wall surface section on the
far side from the humidification unit 3, the outdoor air inlet
port 4 and the exhaust air outlet port 7 are formed. The
internal space of the body case 12 is partitioned by a
partition plate omitted in the drawing into a supply air flow

path 20 for flow from the outdoor air inlet port 4 to the
supply air delivery port 17 and an exhaust air flow path
21 for flow from the exhaust air introduction port 18 to
the exhaust air outlet port 7.
[0015] At both left and right side plates 22 and 23 of
the body case 12, attachment holes 24 for the metal sus-
pension fitting 11 and attachment holes 25 for the L-
shaped metal fitting 9 are formed. That is, in the side
plates 22 and 23 of the body case 12, the attachment
holes 24 formed of screw holes into which fastening bolts
for the metal suspension fitting 11 are screwed are
formed in a position near the back plate 19. In the side
plates 22 and 23 of the body case 12, the attachment
hole 25s formed of screw holes into which fastening bolts
for the L-shaped metal fitting 9 forming the coupling mem-
ber are screwed are formed in a position near the front
plate 16.
[0016] The heat exchange element 13 is arranged be-
tween the front plate 16 and the back plate 19 of the body
case 12 to be parallel thereto with a predetermined in-
terval in between them. When the outdoor air OA and
the room air RA introduced into the body case 12 passes
through the heat exchange element 13, total heat ex-
change is performed between the outdoor air OA and the
room air RA at that time.
[0017] The supply air blower 14 is provided between
the front plate 16 of the body case 12 and the heat ex-
change element 13. A discharge port of the supply air
blower 14 is connected to the supply air delivery port 17
formed at the front plate 16 of the body case 12. By the
supply air blower 14 being in an activated state, a flow
of air from the outdoor air inlet port 4 toward the supply
air delivery port 17 is generated in the supply air flow
path 20 within the body case 12. Specifically, the outdoor
air OA is drawn into the body case 12 from the outdoor
air inlet port 4 in response to the suction force of the
supply air blower 14. Accordingly, the outdoor air OA is
supplied to the heat exchange element 13 for total heat
exchange with the room air RA. Then, the outdoor air OA
is supplied as the supply air SA into the humidification
unit 3 from the supply air delivery port 17.
[0018] The exhaust air blower 15 is provided between
the back plate 19 of the body case 12 and the heat ex-
change element 13. A discharge port of the exhaust air
blower 15 is connected to the exhaust air outlet port 7
formed at the back plate 19 of the body case 12. When
the exhaust air blower 15 is in an activated state, a flow
of air from the exhaust air introduction port 18 toward the
exhaust air outlet port 7 is generated in the exhaust air
flow path 21 within the body case 12. Specifically, in re-
sponse to the suction force of the exhaust air blower 15,
the room air RA is taken into the humidification unit 3
from the room air inlet port 6 and taken into the body case
12 via the exhaust air introduction port 18. After the room
air RA is supplied to the heat exchange element 13 for
total heat exchange with the outdoor air OA, the room air
RA is exhausted as the exhaust air EA outside the body
case 12 from the exhaust air outlet port 7.
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[0019] In Fig. 2, an electrical component box 26 hous-
ing an electrical component for the heat exchange unit 2
is attached to the side plate 22 located on the near side
in the drawing of the body case 12. The supply air delivery
port 17 of the body case 12 is provided with a guide 27
that guides the supply air SA discharged from an outlet
port of the supply air blower 14 toward a humidification
element 31 provided to the humidification unit 3.
[0020] As shown in Figs. 4A to 4C and Fig. 5, the guide
27 includes a leg section 28 including an arc-shaped sur-
face 28a along the lower surface of an outlet section of
the supply air blower 14 and a guide section 29 protruded
forward from an upper section of the front surface of the
leg section 28. The guide 27 is formed of foamed poly-
styrene material or the like. The upper surface of the
guide section 29 is formed as an inclined surface 29a
sloped downward to the front, and the bottom surface of
the guide section 29 is formed as an arc-shaped curved
surface 29b.
[0021] The leg section 28 of the guide 27 is provided
within the body case 12 and is attached to the front plate
16 in a state where the arc-shaped surface 28a is along
the lower surface of the outlet section of the supply air
blower 14. That is, in other words, the arc-shaped surface
28a forms a part of a casing of the supply air blower 14.
The guide section 29 is attached to the front plate 16 in
a state where the curved surface 29b is along the inner
surface at a lower section of the supply air delivery port
17. A lower-side section of the supply air delivery port 17
is covered by the guide section 29 of the guide 27, and
the guide section 29 is installed to the body case 12 in a
state of being protruded outside the body case 12 and
inserted into a supply air duct 46 described later. In this
state, the bottom surface (curved surface 29b) of the
guide section 29 is arranged along the inner surface of
a duct body 47 described later of the supply air duct 46.
Thus, the bottom surface (curved surface 29b) of the
guide section 29 is in contact with the inner surface of
the duct body 47. Accordingly, the supply air SA sent
from the supply air blower 14 is guided to the humidifi-
cation element 31 described later along the inclined sur-
face 29a of the guide section 29.
[0022] The humidification unit 3 has a function of hu-
midifying the supply air SA sent from the supply air blower
14 and includes, as main components, a housing case
30 formed of a hollow box-shaped body having a cuboid
shape, the humidification element 31 housed within the
housing case 30, a plumbing component formed of a wa-
ter supply and drainage mechanism 32 or the like that is
provided on the downstream side in the supply air flow
direction with respect to the humidification element 31
and performs water supply and drainage with respect to
the humidification element 31, and a drain pan 33 pro-
vided below the humidification element 31 and the water
supply and drainage mechanism 32, as shown in Fig. 2,
Fig. 6, and the like.
[0023] At a front plate (wall surface on the far side from
the heat exchange unit 2) 34 of the housing case 30, the

supply air outlet port 5 and the room air inlet port 6 are
formed. At a back plate (wall surface on the near side to
the heat exchange unit 2) 35 of the housing case 30, a
supply air introduction port 36 that introduces the supply
air SA delivered from the supply air delivery port 17 of
the heat exchange unit 2 and an exhaust air delivery port
37 that delivers the room air RA toward the exhaust air
introduction port 18 of the heat exchange unit 2 are
formed.
[0024] At both left and right side plates 38 and 39 of
the housing case 30, attachment holes 41 for the metal
suspension fitting 11 and attachment holes 42 for the L-
shaped metal fitting 10 are each formed. That is, in the
side plates 38 and 39 of the body case 30, the attachment
holes 41 formed of screw holes into which fastening bolts
for the metal suspension fitting 11 are screwed are
formed in a position near the front plate 34. In the side
plates 38 and 39 of the body case 30, the attachment
holes 42 formed of screw holes into which fastening bolts
for the L-shaped metal fitting 10 forming the coupling
member are screwed are formed in a position near the
back plate 35.
[0025] In Fig. 6, an electrical component box 44 hous-
ing an electrical component for the humidification unit 3
is installed at the side plate 38 located on the near side
in the drawing of the housing case 30. Further, in Fig. 6,
a sealing member 43 that seals a coupling section for
the heat exchange unit 2 and the humidification unit 3 in
an airtight manner to prevent leakage of air from the cou-
pling section is fixed on the outer surface side (heat ex-
change unit 2 side) of the back plate 35. The sealing
member 43 is provided to encompass a connecting sec-
tion for the supply air delivery port 17 of the heat ex-
change unit 2 and the supply air introduction port 36 of
the humidification unit 3. Another sealing member 43 is
provided to encompass a connecting section for the ex-
haust air introduction port 18 of the heat exchange unit
2 and the exhaust air delivery port 37 of the humidification
unit 3.
[0026] As shown in Fig. 7, the sealing member 43 is
formed in a square plate shape having a predetermined
thickness by a material having moderate elasticity and
airtightness formed of polyethylene resin foam or the like.
In a middle section of the sealing member 43, a circular
vent hole 43a corresponding to the supply air introduction
port 36 and the exhaust air delivery port 37 is formed. In
a state where the vent hole 43a of the sealing member
43 and the supply air introduction port 36 and the exhaust
air delivery port 37 of the housing case 30 are aligned,
a pair of left and right sealing members 43 are attached
to the back plate 35 of the housing case 30. In this state,
the body case 12 of the heat exchange unit 2 and the
housing case 30 of the humidification unit 3 are coupled
to each other by the coupling member. The outer circum-
ference of the connecting section for the supply air de-
livery port 17 and the supply air introduction port 36 of
the humidification unit 3 is sealed with the sealing mem-
ber 43. The outer circumference of the connecting sec-
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tion for the exhaust air introduction port 18 and the ex-
haust air delivery port 37 of the humidification unit 3 is
also sealed with the sealing member 43. Accordingly,
airtightness at the coupling section for the two cases 12
and 30 is ensured.
[0027] On the inner surface side of the back plate 35,
the supply air duct 46 that regulates spreading of the
supply air SA introduced via the supply air introduction
port 36 is provided. That is, the supply air duct 46 is ar-
ranged within the humidification unit 3. As shown in Fig.
5, the supply air duct 46 includes the duct body 47 formed
in a tapered cylindrical shape and a flange section 48
provided at a base section of the duct body 47. The flange
section 48 is overlapped on the inner surface of the back
plate 35 of the humidification unit 3 and screwed and
fixed to the back plate 35. The supply air SA sent from
the supply air blower 14 of the heat exchange unit 2 is
regulated by the duct body 47 of the supply air duct 46
in the flowing direction and blown in a concentrated man-
ner to the humidification element 31.
[0028] Within the housing case 30, a partition plate 49
is installed (see Fig. 6). The partition plate 49 partitions
the internal space of the housing case 30 into a supply
air flow space in which the supply air SA flows and an
exhaust air flow space in which the room air RA flows.
In the supply air flow space within the housing case 30,
the humidification element 31 and the water supply and
drainage mechanism 32 are arranged. The water supply
and drainage mechanism 32 includes a water supply tank
50 that stores moisture supplied to the humidification el-
ement 31, a water supply pipe 51 that supplies tap water
to the water supply tank 50, a water supply solenoid valve
52 provided to the water supply pipe 51, a level switch
53 provided to the water supply tank 50, an introduction
pipe 54 that delivers tap water supplied into the water
supply tank 50 to the humidification element 31, a drain
pipe 55 that exhausts moisture within the humidification
element 31 externally according to necessity, and a drain
solenoid valve 56 and a float switch 57 which are provided
to the drain pipe 55.
[0029] As shown in Fig. 8, the water supply pipe 51 is
provided with a housing section 59 for a strainer 58 that
filters impurities within supply water. The housing section
59 for the strainer 58 is protruded diagonally to the back
side toward the humidification element 31 and the middle
side of the housing case 30 from the water supply pipe
51 in planar view. At a tip section of the strainer housing
section 59, a fixing bolt 61 rotated by a tool 60 such as
a wrench is screwed.
[0030] At the side plate 39 of the housing case 30, an
opening section 62 for maintenance having a size that
allows the humidification element 31 to be taken out is
formed. At the side plate 39, a cover 63 that covers the
opening section 62 is screwed and fixed. In a state where
the cover 63 is removed, a tip section of the tool 60 can
be inserted into the housing case 30 from the opening
section 62. By rotating the fixing bolt 61 to release the
fixed state, the strainer 58 can be taken out from the

housing section 59. That is, the fixing bolt 61 and the
housing section 59 are arranged in a position such that
the strainer 58 can be removed through the opening sec-
tion 62 using the tool 60.
[0031] The humidification element 31 is configured
such that a water retention layer that stores moisture sup-
plied from the water supply and drainage mechanism 32
is encapsulated in a bag body formed of a moisture per-
meable membrane. The humidification element 31 is pro-
vided between the front plate 34 and the back plate 35
of the housing case 30 and installed to be parallel thereto
with a predetermined interval in between them. The sup-
ply air SA is humidified by moisture stored in the water
retention layer of the humidification element 31.
[0032] As shown in Fig. 9 and Fig. 10, the drain pan
33 is formed into a flat dish shape provided between the
side plate 38 of the housing case 30 and the partition
plate 49. The drain pan 33 includes a bottom wall 64 that
covers the lower surface of an installing section for the
humidification element 31 and the water supply and
drainage mechanism 32, an upstream-side circumferen-
tial wall 65 located on the upstream side in the supply air
flow direction within the housing case 30, a downstream-
side circumferential wall 66 located on the downstream
side in the supply air flow direction, and a pair of left and
right side walls 67 and 68 installed to couple side end
sections of the upstream-side circumferential wall 65 and
side end sections of the downstream-side circumferential
wall 66.
[0033] The upstream-side circumferential wall 65 of
the drain pan 33 is arranged along the front surface of a
lower section (lower section of the side surface) of the
humidification element 31. That is, the upstream-side cir-
cumferential wall 65 is installed along the lower section
of the side surface of the humidification element 31 on
the upstream side in the supply air flow direction and the
near side to the heat exchange unit 2. The upstream-side
circumferential wall 65 is in contact with the lower section
of the side surface of the humidification element 31. In
other words, the drain pan 33 is provided in a range ex-
cluding a section on the upstream side in the supply air
flow direction relative to the humidification element 31
(i.e., certain range including a section in which the hu-
midification element 31 is installed and a portion on the
downstream side thereof in the supply air flow direction).
At a side wall 67 of the drain pan 33 located on the side
plate 38 side of the housing case 30, a drain exhaust
section 69 for externally exhausting drain water fallen
into the drain pan 33 from the humidification element 31
is protruded.
[0034] The bottom wall 64 of the drain pan 33 is inclined
such that the upper surface of a portion located on the
side plate 38 side of the housing case 30 is located lower
compared to a portion located on the partition plate 49
side (see Fig. 10). Accordingly, drain water fallen to the
side plate 38 side within the drain pan 33 falls to the side
plate 38 side and is exhausted externally from the drain
exhaust section 69.
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[0035] At the bottom wall 64 of the drain pan 33, as
shown in Fig. 11, a first swollen section 71 in which a
portion on the upstream side in the supply air flow direc-
tion and adjacent to the upstream-side circumferential
wall 65 is swollen upward and a second swollen section
72 in which a portion located on the downstream side in
the supply air flow direction at a predetermined distance
from the first swollen section 71 is swollen upward, are
each installed to extend in the width direction of the drain
pan 33 (direction orthogonal to the flow direction of the
supply air SA). At one end section in the width direction
of the first swollen section 71, an end swollen section 74
(see Fig. 9) is connected to extend along the side wall
67. The first swollen section 71 is formed across the entire
drain pan 33 in the width direction. The second swollen
section 72 is formed with a margin at both end sections
in the drain pan 33. Thus, the second swollen section 72
is formed with an interval from the side walls 67 and 68.
On the first and second swollen sections 71 and 72 and
on the end swollen section 74, a lower end section of the
humidification element 31 is placed and supported.
[0036] Between the first swollen section 71 and the
second swollen section 72 at the bottom wall 64 of the
drain pan 33, a drain passage 73 that guides moisture
fallen below the humidification element 31 toward the
drain exhaust section 69 provided to the side wall 67 of
the drain pan 33 is formed.
[0037] With the configuration, the water supply sole-
noid valve 52 is brought to an opened state and the drain
solenoid valve 56 is brought to a closed state upon per-
forming humidification by the humidification element 31.
Accordingly, moisture supplied into the water supply tank
50 from the water supply pipe 51 is delivered to the hu-
midification element 31 via the introduction pipe 54 to be
stored within the humidification element 31.
[0038] When a sufficient amount of moisture is stored
within the humidification element 31 and the water level
within the water supply tank 50 rises to reach an upper
limit height of the level switch 53, the water supply sole-
noid valve 52 is brought to a closed state to stop water
supply. When the water level within the water supply tank
50 decreases and reaches a lower limit height of the level
switch 53 due to the humidification function of the humid-
ification element 31 being fulfilled, the water supply so-
lenoid valve 52 is brought to an opened state to resume
water supply.
[0039] Upon stopping humidification by the humidifica-
tion element 31, the water supply solenoid valve 52 is
brought to a closed state and the drain solenoid valve 56
is brought to an opened state. Accordingly, moisture
stored within the humidification element 31 is drained
into the drain pan 33 via the drain pipe 55, and drain
water within the drain pan 33 is delivered outside the
housing case 30 via the drain exhaust section 69. At a
point when an exhaust time set to, for example, approx-
imately 30 minutes has passed, the drain solenoid valve
56 is brought to a closed state to terminate drainage work.
[0040] The float switch 57 is configured to detect that

an abnormal rise in water level within the drain pan 33
has been caused by occurrence of a failure such as an
object being jammed in the drain exhaust section 69.
When an abnormality is detected by the float switch 57,
the water supply solenoid valve 52 and the drain solenoid
valve 56 are brought to a closed state so as to stop water
supply and drainage, respectively.
[0041] When the ventilation device 1 in which the heat
exchange unit 2 and the humidification unit 3 are coupled
to each other is attached to the ceiling section or the like
and the ventilation device 1 is activated in this state, the
outdoor air OA is suctioned into the heat exchange unit
2 from the outdoor air inlet port 4 in response to the suc-
tion force of the supply air blower 14. The outdoor air OA
is supplied to the heat exchange element 13 for heat
exchange, and then passed through the supply air duct
46 to be blown to the humidification element 31 within
the humidification unit 3. The supply air SA humidified
by the humidification element 31 is blown indoors from
the supply air outlet port 5. The room air RA is suctioned
into the heat exchange unit 2 from the humidification unit
3 in response to the suction force of the exhaust air blower
15 and exhausted outdoors as the exhaust air EA. In this
manner, ventilation is performed.
[0042] In the ventilation device 1 that performs venti-
lation by supplying the outdoor air OA indoors as the
supply air SA and exhausting the room air RA outdoors
as the exhaust air EA, as described above, the heat ex-
change unit 2 provided with the heat exchange element
13 that performs heat exchange between the supply air
SA and the exhaust air EA and the humidification unit 3
provided with the humidification element 31 that humid-
ifies the supply air SA are provided. The heat exchange
unit 2 is provided with the supply air blower 14 with which
the outdoor air OA is suctioned and sent to the humidifi-
cation unit 3 and the supply air delivery port 17 that de-
livers the supply air SA sent from the supply air blower
14 to the humidification unit 3. The humidification unit 3
is provided with the supply air introduction port 36 that
introduces the supply air SA delivered from the heat ex-
change unit 2 and the supply air duct 46 that regulates
spreading of the supply air SA introduced from the supply
air introduction port 36. Thus, the productivity of the ven-
tilation device 1 can be improved effectively while favo-
rably maintaining the flow of the supply air SA and the
flow of the exhaust air EA at the connecting section for
the respective units 2 and 3.
[0043] That is, in the embodiment, the supply air blower
14 and the exhaust air blower 15 forming a main section
of the ventilation device 1 and the heat exchange element
13 are provided to the heat exchange unit 2, while the
humidification element 31 is provided within the humidi-
fication unit 3 formed separately from the heat exchange
unit 2. Therefore, a significant change in the structure of
the heat exchange unit 2 is not necessary for a type that
requires a humidification function using the humidifica-
tion element 31 and a type that does not require the hu-
midification function. Thus, the specification of the heat
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exchange unit 2 can be made common to effectively im-
prove the productivity of the ventilation device 1.
[0044] Moreover, whereas the flow of supply air and
exhaust air within a heat exchange unit is significantly
changed depending on the presence or absence of a
humidification function in a conventional technique with
a configuration in which a heat exchange element is pro-
vided to the heat exchange unit, the specification of the
heat exchange unit 2 can be changed without a significant
change in the flow of the supply air SA and the exhaust
air EA within the heat exchange unit 2, in the case of a
configuration in which the humidification element 31 is
provided to the humidification unit 3 separate from the
heat exchange unit 2 as in this embodiment. Therefore,
the specification of the humidification unit 3 to be attached
to a plurality of types of the heat exchange unit 2 can be
made common. Accordingly, it is possible to effectively
improve the productivity of the ventilation device 1.
[0045] Since the humidification unit 3 is provided with
the supply air introduction port 36 that introduces the sup-
ply air SA delivered from the heat exchange unit 2 and
the supply air duct 46 that regulates spreading of the
supply air SA introduced from the supply air introduction
port 36, the supply air SA sent from the supply air blower
14 of the heat exchange unit 2 can be concentrated ef-
ficiently with respect to the humidification element 31,
regardless of the heat exchange unit 2 and the humidifi-
cation unit 3 being formed separately. Thus, the humid-
ification function of the humidification element 31 can be
improved effectively, and airtightness at the coupling sec-
tion for the heat exchange unit 2 and the humidification
unit 3 can be ensured sufficiently without hindering the
fluidity of the supply air SA.
[0046] That is, instead of the above menthoned con-
figuration, a configuration can be such that a supply air
duct for supplying the supply air SA sent from the supply
air blower 14 of the heat exchange unit 2 with respect to
the humidification element 31 in a concentrated manner
is attached to the outer surface of the body case 12 (spe-
cifically, the front plate 16) of the heat exchange unit 2.
However, in the case of such a configuration, work of
inserting the supply air duct to a supply air introduction
port formed in the humidification unit 3 to couple the two
units 2 and 3 to each other, work of sealing the coupling
section for the two units 2 and 3, and work of attaching
the two units 2 and 3 to the ceiling section have to be
performed simultaneously upon performing work of at-
taching and coupling the heat exchange unit 2 and the
humidification unit 3 to the ceiling section. Thus, these
works inevitably become extremely troublesome.
[0047] In contrast, in the case of the structure in which
the supply air duct 46 is provided to the humidification
unit 3 as in this embodiment, work of inserting the supply
air duct 46 to the supply air introduction port 36 of the
humidification unit 3 is unnecessary upon performing
work of attaching and coupling the heat exchange unit 2
and the humidification unit 3 to the ceiling section. There-
fore, work of attachment to the ceiling section and work

of coupling the units 2 and 3 can be performed easily.
Moreover, since the supply air duct 46 is not a hindrance
upon performing work of sealing the coupling section for
the two units 2 and 3, work of sealing the coupling section
can be performed easily and appropriately.
[0048] In the embodiment, the configuration is such
that the sealing member 43 that seals the coupling sec-
tion for the heat exchange unit 2 and the humidification
unit 3 is provided, and the outer circumference of the
connecting section for the supply air delivery port 17 of
the heat exchange unit 2 and the supply air introduction
port 36 of the humidification unit 3 is encompassed by
the sealing member 43. Thus, by attaching the sealing
member 43 to the back plate 35 of the humidification unit
3 in advance, the coupling section can be sealed easily
and appropriately with the sealing member 43 upon cou-
pling the heat exchange unit 2 and the humidification unit
3 to each other.
[0049] In the case of the configuration in which the sup-
ply air duct is attached to the body case 12 of the heat
exchange unit 2, it is necessary to form the vent hole 43a
of a size corresponding to the supply air duct at the seal-
ing member 43. However, in the case of the structure in
which the supply air duct 46 is provided to the humidifi-
cation unit 3 as in the embodiment, the size of the vent
hole 43a can be set without being influenced by the sup-
ply air duct 46. Therefore, the thickness of the sealing
member 43 at an outer circumference section of the vent
hole 43a can be ensured sufficiently while reducing the
vertical dimension of the respective units 2 and 3 forming
the ventilation device 1. Thus, the coupling section for
the heat exchange unit 2 and the humidification unit 3
can be sealed easily and effectively by the sealing mem-
ber 43.
[0050] In the embodiment, the supply air delivery port
17 of the heat exchange unit 2 is provided with the guide
27 that guides the supply air SA sent from the supply air
blower 14 toward the humidification element 31 of the
humidification unit 3. Therefore, even in the case where
the size and shape of a supply air flow section formed of
the supply air introduction port 36 provided to the humid-
ification unit 3 and the duct body 47 of the supply air duct
46 differ with respect to the size and shape of a supply
air discharge port of the supply air blower 14, the sending
direction of the supply air SA can be guided appropriately
by the guide 27 such that the supply air SA sent from the
supply air discharge port of the supply air blower 14 can
be blown appropriately toward the humidification element
31. Thus, the efficiency of humidification of the supply air
SA by the humidification element 31 can be improved
effectively.
[0051] Further, in the embodiment, the humidification
unit 3 is provided with the humidification element 31 that
humidifies supply air, the water supply and drainage
mechanism 32 that is provided on the downstream side
of the humidification element 31 in the supply air flow
direction and performs water supply and drainage with
respect to the humidification element 31, and the drain
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pan 33 provided below the water supply and drainage
mechanism 32 and the humidification element 31, and
the upstream-side circumferential wall 65 located on the
upstream side of the drain pan 33 in the supply air flow
direction is installed along the front surface of the lower
section of the humidification element 31. Therefore, the
flow of the supply air SA blown to the humidification el-
ement 31 is controlled appropriately with a simple con-
figuration, and the humidification capability of the humid-
ification element 31 can be exhibited effectively.
[0052] That is, in the embodiment, the upstream-side
circumferential wall 65 of the drain pan 33 is installed
along the front surface of the lower section of the humid-
ification element 31, and the drain pan 33 is provided in
a range excluding a section on the upstream side in the
supply air flow direction relative to the humidification el-
ement 31. Therefore, formation of a large gap between
the lower end section of the humidification element 31
and the upstream-side circumferential wall 65 of the drain
pan 33 can be prevented. Thus, the supply air SA blown
into the humidification unit 3 from the supply air duct 46
can be prevented from entering into the drain pan 33
through a section below the humidification element 31,
without providing a separate blocking member or the like,
and occurrence of a situation where the deposition com-
ponent generated within the drain pan 33 is blown upward
and dispersed by the supply air SA can be prevented
effectively with a simple configuration. Moreover, the
supply air SA can be blown efficiently to the humidification
element 31 to sufficiently exhibit the humidification ca-
pability.
[0053] Moreover, the plumbing component formed of
the water supply and drainage mechanism 32 is provided
on the downstream side of the humidification element 31
in the supply air flow direction, and the drain pan 33 is
provided in a certain range including the installing section
for the humidification element 31 and the section on the
upstream side in the supply air flow direction (i.e., range
corresponding to an installing section for the humidifica-
tion element 31 and the water supply and drainage mech-
anism 32). Therefore, moisture fallen from the humidifi-
cation element 31 and the water supply and drainage
mechanism 32 and moisture carried to the downstream
side in the flow direction by the supply air SA blown to
the humidification element 31 can be received appropri-
ately by the drain pan 33. Moreover, moisture carried by
the supply air SA can be effectively prevented from being
dispersed externally.
[0054] In the embodiment, the configuration is such
that the bottom wall 64 of the drain pan 33 is provided
with the first and second swollen sections 71 and 72 in
which a portion on the upstream side in the supply air
flow direction is swollen upward, and the lower end sec-
tion of the humidification element 31 is placed on the first
and second swollen sections 71 and 72. Therefore, the
installed state of the humidification element 31 can be
maintained stably, and entrance of the supply air SA into
the drain pan 33 through the section below the humidifi-

cation element 31 can be effectively prevented also by
the first swollen section 72 and the like.
[0055] In the embodiment, the drain pan 33 is provided
with the first swollen section 71 adjacent to the upstream-
side circumferential wall 65 and the second swollen sec-
tion 71 located on the downstream side in the supply air
flow direction with a predetermined distance from the first
swollen section 71, and the first and second swollen sec-
tions 71 and 72 are respectively installed to extend in the
width direction of the drain pan 33. In the drain pan 33,
the drain passage 73 with which moisture fallen below
the humidification element 31 is guided toward the drain
exhaust section 69 is formed between the first swollen
section 71 and the second swollen section 72. Therefore,
the lower end section of the humidification element 31
can be supported more stably by the first and second
swollen sections 71 and 72, and moisture fallen below
the humidification element 31 can be caused to flow
smoothly to the side of an installing section for the drain
exhaust section 69 along the drain passage 73 to thus
be exhausted efficiently.
[0056] In the embodiment, the housing case 30 hous-
ing the humidification element 31 and the water supply
and drainage mechanism 32 is formed with the opening
section 62 for maintenance, and the water supply and
drainage mechanism 32 is provided with the water supply
pipe 51 extending on and in the width direction of the
drain pan 30 and the housing section 59 for the strainer
58 that filters impurities within moisture supplied via the
water supply pipe 51. The housing section 59 is provided
to protrude toward the humidification element 31 from
the water supply pipe 51. Therefore, upon cleaning the
strainer 58 or the like, the fixing bolt 61 can be rotated
with the tool 60 inserted into the housing case 30 from
the opening section 62 to release the fixed state of the
fixing bolt 61. Thus, work of attaching or detaching the
strainer 58 with respect to the housing section 59 can be
performed easily.
[0057] That is, in the embodiment, the housing section
59 for the strainer 58 is protruded diagonally to the back
side toward the humidification element 31 and the middle
side of the housing case 30 from the water supply pipe
51 in planar view. Therefore, it can be such that only the
tip section of the tool 60 is inserted from the opening
section 62 for maintenance provided for taking out the
humidification element 31, and the fixing bolt 61 is rotated
with the tool 60. Thus, work of attaching or detaching the
strainer 58 can be performed extremely easily without
the need for troublesome work of inserting the entire tool
60 into the housing case 30 to rotate the fixing bolt 61 in
a state where the humidification element 31 is taken out
from the housing case 30.
[0058] The embodiment will be summarized.

(1) The ventilation device of the embodiment per-
forms ventilation by supplying outdoor air indoors as
supply air and exhausting room air outdoors as ex-
haust air. The ventilation device includes the heat
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exchange unit provided with the heat exchange el-
ement that performs heat exchange between the
supply air and the exhaust air and the humidification
unit provided with the humidification element that hu-
midifies the supply air. The heat exchange unit is
provided with: the supply air blower with which the
outdoor air is suctioned and sent to the humidification
unit; and the supply air delivery port with which sup-
ply air sent from the supply air blower is delivered
and guided to the humidification unit. The humidifi-
cation unit is provided with; the supply air introduc-
tion port that introduces supply air delivered from the
heat exchange unit; and the supply air duct that reg-
ulates spreading of supply air introduced from the
supply air introduction port.
In this configuration, the supply air blower and the
heat exchange element forming the main section of
the ventilation device are provided to the heat ex-
change unit, while the humidification element is pro-
vided within the humidification unit formed separate-
ly. Therefore, a significant change in the structure of
the heat exchange unit is not necessary for a type
that requires a humidification function using the hu-
midification element and a type that does not require
the humidification function. Therefore, the specifica-
tion of the heat exchange unit can be made common
to effectively improve the productivity of the ventila-
tion device. The specification of the heat exchange
unit can be changed without a significant change in
the flow of supply air and exhaust air within the heat
exchange unit. Therefore, the specification of the hu-
midification unit to be attached to a plurality of types
of the heat exchange unit can be made common.
Accordingly, it is possible to further effectively im-
prove the productivity of the ventilation device. Since
the supply air introduction port that introduces supply
air delivered from the heat exchange unit and the
supply air duct that regulates spreading of supply air
introduced from the supply air introduction port are
provided to the humidification unit, supply air sent
from the supply air blower of the heat exchange unit
can be concentrated efficiently with respect to the
humidification unit, regardless of the heat exchange
unit and the humidification unit being formed sepa-
rately as described above. Thus, the humidification
function of the humidification element can be im-
proved effectively, and airtightness at the coupling
section for the heat exchange unit and the humidifi-
cation unit can be ensured sufficiently without hin-
dering the fluidity of supply air.
(2) In the ventilation device, a sealing member by
which the section for connecting the supply air de-
livery port and the supply air introduction port is en-
compassed to implement sealing between the heat
exchange unit and the humidification unit is prefer-
ably provided between the heat exchange unit and
the humidification unit.
In this configuration, the sealing member that seals

the coupling section for the heat exchange unit and
the humidification unit is provided. Therefore, by at-
taching the sealing member to the humidification unit
in advance, sealing can be performed easily and ap-
propriately with the sealing member between the two
units upon coupling the heat exchange unit and the
humidification unit to each other.
(3) In the ventilation device, the supply air delivery
port of the heat exchange unit is preferably provided
with the guide that guides supply air sent from the
supply air blower toward the humidification element
of the humidification unit.
In this configuration, the sending direction of the sup-
ply air can be guided appropriately by the guide such
that supply air sent from the supply air discharge port
of the supply air blower can be blown appropriately
toward the humidification element, even in the case
where the supply air discharge port of the supply air
blower and the supply air flow section of the supply
air introduction port and the supply air duct provided
to the humidification unit differ in size and shape.
Thus, the efficiency of humidification of supply air by
the humidification element can be improved effec-
tively.
(4) In the ventilation device, the guide preferably in-
cludes a curved bottom surface arranged along an
inner circumferential surface of the supply air deliv-
ery port and arranged along the inner surface at the
supply air flow section of the supply air duct, and an
inclined upper surface.
With this configuration, supply air sent from the sup-
ply air delivery port of the heat exchange unit can be
caused to flow reliably along the inner surface at the
supply air flow section of the supply air duct.
With this embodiment, as described above, the pro-
ductivity of the ventilation device can be improved
effectively while favorably maintaining the flow of
supply air and the flow of exhaust air at the connect-
ing section for the heat exchange unit and the hu-
midification unit forming the ventilation device.

Explanation of Reference Numerals

[0059]

1 Ventilation device
2 Heat exchange unit
3 Humidification unit
13 Heat exchange element
14 Supply air blower
17 Supply air delivery port
27 Guide
36 Supply air introduction port
43 Sealing member
46 Supply air duct
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Claims

1. A ventilation device that performs ventilation by sup-
plying outdoor air indoors as supply air and exhaust-
ing room air outdoors as exhaust air, comprising:

a heat exchange unit provided with a heat ex-
change element that performs heat exchange
between the supply air and the exhaust air; and
a humidification unit provided with a humidifica-
tion element that humidifies the supply air,
the heat exchange unit being provided with: a
supply air blower with which the outdoor air is
suctioned and sent to the humidification unit;
and a supply air delivery port with which supply
air sent from the supply air blower is delivered
and guided to the humidification unit, and
the humidification unit being provided with: a
supply air introduction port that introduces sup-
ply air delivered from the heat exchange unit;
and a supply air duct that regulates spreading
of supply air introduced from the supply air in-
troduction port.

2. The ventilation device according to claim 1, wherein
a sealing member by which a section of connecting
the supply air delivery port and the supply air intro-
duction port is encompassed to implement sealing
between the heat exchange unit and the humidifica-
tion unit is provided between the heat exchange unit
and the humidification unit.

3. The ventilation device according to claim 1 or 2,
wherein the supply air delivery port of the heat ex-
change unit is provided with a guide that guides sup-
ply air sent from the supply air blower toward the
humidification element of the humidification unit.

4. The ventilation device according to claim 3, wherein
the guide includes a curved bottom surface arranged
along an inner circumferential surface of the supply
air delivery port and arranged along an inner surface
at a supply air flow section of the supply air duct, and
an inclined upper surface.
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