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(54) DUCT CONNECTION PORT AND VENTILATION DEVICE

(57) A duct connection port (22) to be mounted to a
heat exchange ventilator that is a ventilator for connec-
tion to a ventilation duct includes an outer hull and an
inner hull (22h). The outer hull includes cylindrical parts
(22b, 22c, and 22d) to be connected to ducts. The inner
hull (22h) defines a passage for a ventilation air flow. The
inner hull is disposed inside the cylindrical parts (22c,
22d) defining a part of the outer hull, and is spaced away
from the cylindrical parts (22c and 22d). The cylindrical
parts (22b, 22c, and 22d) defining the outer hull are in-
tegral with the inner hull (22h).
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Description

Field

[0001] The present invention relates to a duct connec-
tion port that is mounted to a ventilator, and the ventilator.

Background

[0002] Ventilators including a heat exchange ventilator
have duct connection ports for connection to ducts. The
duct connection ports are formed integrally with or sep-
arately from a ventilator body. If the duct connection ports
are formed separately from the ventilator body, the plu-
rality of duct connection ports required per ventilator can
be used as common parts. Forming the duct connection
ports and the ventilator body separately from each other
also increases flexibility in packing of the ventilator.
[0003] If a ventilator is to be installed in a cold region
where dew condensation takes place in winter, in some
case, a heat-insulating layer is disposed on the duct and
the duct connection port for the purpose of preventing
dew condensation.
[0004] A ventilator disclosed in Patent Literature 1 in-
cludes an air passage unit and a heat-insulating unit that
are assembled together.

Citation List

Patent Literature

[0005] Patent Literature 1: Japanese Patent No.
5079137

Summary

Technical Problems

[0006] For the above-mentioned invention disclosed in
Patent Literature 1, the duct connection port is defined
by the assemblage of the air passage unit and the heat-
insulating unit, which incurs costs for making the heat-
insulating unit as well as for assembling the air passage
unit and the heat-insulating unit together. Additionally,
an increased parts count also increases the weight and
impairs ease of the assemblage.
[0007] The present invention has been made in view
of the above, and an object of the present invention is to
obtain a duct connection port that eliminates the neces-
sity of assembling an air passage unit and a heat-insu-
lating unit together and suppresses increase of a parts
count.

Solution to Problems

[0008] To solve the above-stated problems and
achieve the object, the present invention provides a duct
connection port that is to be mounted to a ventilator for

connection to a ventilation duct. The duct connection port
includes an outer hull including a cylindrical part to be
connected to the duct, and an inner hull provided inside
the outer hull in a spaced relation to the outer hull and
defines a passage for a ventilation air flow. The outer hull
and the inner hull are integral with each other.

Advantageous Effects of Invention

[0009] The duct connection port according to the
present invention eliminates the necessity of assembling
the air passage unit and the heat-insulating unit together,
and can suppress the increase of the parts count.

Brief Description of Drawings

[0010]

FIG. 1 is a perspective view of a heat exchange ven-
tilator according to a first embodiment of the present
invention.
FIG. 2 is an exploded perspective view of the heat
exchange ventilator according to the first embodi-
ment.
FIG. 3 is a perspective view of a duct connection port
of the heat exchange ventilator according to the first
embodiment.
FIG. 4 is a top view of the duct connection port of
the heat exchange ventilator according to the first
embodiment.
FIG. 5 is a front view of the duct connection port of
the heat exchange ventilator according to the first
embodiment.
FIG. 6 is a side view of the duct connection port of
the heat exchange ventilator according to the first
embodiment.
FIG. 7 is a sectional view of the duct connection port
of the heat exchange ventilator according to the first
embodiment.
FIG. 8 is a perspective view of the duct connection
port as seen from a mounting surface of the duct
connection port of the heat exchange ventilator ac-
cording to the first embodiment.
FIG. 9 is a plan view of the heat exchange ventilator
according to the first embodiment.
FIG. 10 is a side view of the heat exchange ventilator
according to the first embodiment.
FIG. 11 is a top view of a duct connection port of a
different structure of the heat exchange ventilator
according to the first embodiment.
FIG. 12 is a front view of the duct connection port of
the different structure of the heat exchange ventilator
according to the first embodiment.
FIG. 13 is a side view of the duct connection port of
the different structure of the heat exchange ventilator
according to the first embodiment.
FIG. 14 is a sectional view of the duct connection
port of the different structure of the heat exchange
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ventilator according to the first embodiment.
FIG. 15 is a top view of a duct connection port of a
different structure of the heat exchange ventilator
according to the first embodiment.
FIG. 16 is a front view of the duct connection port of
the different structure of the heat exchange ventilator
according to the first embodiment.
FIG. 17 is a side view of the duct connection port of
the different structure of the heat exchange ventilator
according to the first embodiment.
FIG. 18 is a sectional view of the duct connection
port of the different structure of the heat exchange
ventilator according to the first embodiment.

Description of Embodiment

[0011] A detailed description of duct connection ports
and a ventilator according to an embodiment of the
present invention is provided hereinafter with reference
to the drawings. It is to be noted that this embodiment is
not restrictive of the invention.

First Embodiment

[0012] FIG. 1 is a perspective view of a heat exchange
ventilator according to the first embodiment of the present
invention. FIG. 2 is an exploded perspective view of the
heat exchange ventilator according to the first embodi-
ment. The heat exchange ventilator 30 is the ventilator
according to the first embodiment and includes duct con-
nection ports 22 mounted to its body casing 1. The body
casing 1 is a sheet-metal formed product and is in the
shape of a hexahedral box having a top plate 12, side
plates 13, 14, 15, and 16, and a bottom plate 17. Each
of styrene formed products 6, 7, 8, 9, 10, and 11, which
define a box, is mounted on an inner side of a corre-
sponding one of the top plate 12, the side plates 13, 14,
15, and 16, and the base plate 17. Installed in the box-
shaped structure defined by the styrene formed products
6, 7, 8, 9, 10, and 11 are an air supply blower 3a and 3b,
an air exhaust blower 4a and 4b, and a heat exchanger
2. Wires (not illustrated) drawn from the air supply blower
3a and 3b and the air exhaust blower 4a and 4b are con-
nected to a terminal block inside a circuit box 18 through
an opening (not illustrated). That is, power lines and sig-
nal lines can be connected to the air supply blower 3a
and 3b and the air exhaust blower 4a and 4b via the
terminal block of the circuit box 18 in the heat exchange
ventilator 30. Electric dampers that are capable of switch-
ing between heat exchange ventilation and non-heat ex-
change ventilation are mounted in openings 16a formed
in the side plate 16. If the motorized dampers are not
mounted, the openings 16a are closed with closing plates
19.
[0013] The styrene formed product 11 serves as a
drain pan. An upper surface of the styrene formed product
11 is coated with a resin. Acrylonitrile butadiene styrene
(ABS) can be used as the resin coating the upper surface

of the styrene formed product 11, but the coating is not
limited to this.
[0014] The heat exchanger 2 includes a supply air pas-
sage and an exhaust air passage formed independently
of each other, and heat exchange is effected between
air passing through the supply air passage and air pass-
ing through the exhaust air passage. Detailed descrip-
tions of the supply air passage and the exhaust air pas-
sage are omitted. A rib frame body 5 mounted to the
styrene formed product 7 engages an angular part of the
heat exchanger 2 and thus separates the supply air pas-
sage from the exhaust air passage. An outside-air dust
filter frame unit 20 is provided on a windward side of the
supply air passage of the heat exchanger 2. A room-
interior-return-air dust filter frame unit 21 is provided on
a windward side of the exhaust air passage of the heat
exchanger 2. The outside-air dust filter frame unit 20 and
the room-interior-return-air dust filter frame unit 21 are
removable from the side plate 14.
[0015] A description is provided next as to the duct
connection port 22. FIG. 3 is a perspective view of the
duct connection port of the heat exchange ventilator ac-
cording to the first embodiment. FIG. 4 is a top view of
the duct connection port of the heat exchange ventilator
according to the first embodiment. FIG. 5 is a front view
of the duct connection port of the heat exchange venti-
lator according to the first embodiment. FIG. 6 is a side
view of the duct connection port of the heat exchange
ventilator according to the first embodiment. FIG. 7 is a
sectional view of the duct connection port of the heat
exchange ventilator according to the first embodiment.
FIG. 7 is the sectional view taken along line VII-VII in
FIG. 4. The duct connection ports 22 are mounted in air
passage openings 13a and 15a formed in the side plates
13 and 15.
[0016] Depending on mounting position, each of the
duct connection ports 22 serves as any one of a port
intended for supply of air into a room interior, a return air
inlet, an exhaust air outlet, and an outside-air inlet. The
duct connection port 22 includes a base 22a and cylin-
drical parts 22b, 22c, and 22d. The base 22 serves as a
mounting base when mounted to the side plate 13 or 15.
The cylindrical parts 22b, 22c, and 22d are of tubular
shape. An inside of the cylindrical part 22b defines an air
passage that allows a flow of supply or exhaust air coming
from the heat exchange ventilator 30 to pass there-
through. In the first embodiment, the cylindrical part 22b
has an outside diameter of 125 mm and is connectable
to a duct having an inside diameter of 125 mm. The cy-
lindrical parts 22c and 22d, which are cylinders of differ-
ent diameters, are arranged stepwise relative to the cy-
lindrical part 22b. In the first embodiment, the cylindrical
part 22c has an outside diameter of 150 mm, while the
cylindrical part 22d has an outside diameter of 175 mm.
It is to be noted that the individual outside diameters of
the cylindrical parts 22b, 22c, and 22d are not limited to
the above values.
[0017] Formed in the base 22a are through holes 22f
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that allow screws to pass therethrough when the duct
connection port 22 is mounted to the side plate 13 or 15.
[0018] FIG. 8 is a perspective view of the duct connec-
tion port as seen from a mounting surface of the duct
connection port of the heat exchange ventilator according
to the first embodiment. Formed on the mounting surface
of the base 22a that is to be attached to the side plate
13 or 15 is a guide projection 22g that projects as a po-
sitioning part. When the duct connection port 22 is mount-
ed to the side plate 13 or 15, the guide projection 22g fits
in the air passage opening 13a or 15a, thereby position-
ing the duct connection port 22. To prevent leakage of
the air from the heat exchange ventilator 30, a packing
is preferably affixed to the guide projection 22g of the
duct connection port 22 and the mounting surface of the
base 22a that is to be attached to the side plate 13 or 15.
[0019] As illustrated in FIG. 7, the guide projection 22g
is formed as an extension of an inner hull 22h that defines
an air passage of the duct connection port 22. The guide
projection 22g is contiguous with the inner hull 22h. The
inner hull 22h, which defines the air passage, and the
guide projection 22g are inwardly spaced away from the
cylindrical parts 22c and 22d, thereby forming air spaces
22j. The cylindrical parts 22c and 22d define a part of an
outer hull of the duct connection port 22. The air spaces
22j serve as heat-insulating layers that function to pre-
vent dew condensation.
[0020] As illustrated in FIG. 7, the inner hull 22h defin-
ing the air passage is formed integrally with the guide
projection 22g, the base 22a, and the cylindrical parts
22b, 22c, and 22d that define the outer hull of the duct
connection port 22. In the first embodiment, the duct con-
nection port 22 is a single-piece, resin formed product.
[0021] The cylindrical part 22d is similar to a shape
having its outer side truncated by planes parallel to a
central axis of the cylindrical part 22d. In the first embod-
iment, the cylindrical part 22d having the outside diam-
eter of 175 mm is of a shape truncated by planes that
are parallel to the inner hull 22h and adjoin an outer pe-
ripheral surface of the cylindrical part 22c having the out-
side diameter of 150 mm. Truncated portions 22e are
formed in an opposed relation to each other with the cy-
lindrical part 22d interposed therebetween. In other
words, the cylinder having the outside diameter of 175
mm has its opposite sides cut, such that each of the op-
posite sides has its radial dimension reduced by 12.5
mm. A tape that seals a gap between the duct and the
cylindrical part 22d generally has a width of 50 mm. If the
gap between the duct and the cylindrical part 22d increas-
es, in order to seal the gap, the tape has a smaller width
for a duct part to adhesively overlie, so that there is a
possibility of sealing performance deterioration. For this
reason, an amount by which the cylindrical part 22d is
radially cut is preferably 12.5 mm maximum.
[0022] FIG. 9 is a plan view of the heat exchange ven-
tilator according to the first embodiment. FIG. 10 is a side
view of the heat exchange ventilator according to the first
embodiment. FIG. 10 illustrates the heat exchange ven-

tilator 30 as seen from the side plate 14. Because the
cylindrical part 22d has the truncated portions 22e formed
partly thereon as illustrated in FIG. 3, the base 22a, which
serves as the mounting base when the duct connection
port 22 is mounted to the side plate 13 or 15, can have
a decreased height dimension. In this way, the heat ex-
change ventilator 30 can have a decreased outside di-
mension as illustrated in FIG. 10.
[0023] As described with reference to FIG. 3, the duct
connection port 22 enables the duct having the inside
diameter of 125 mm to be connected to the cylindrical
part 22b. The duct connection port 22 also enables a duct
having an inside diameter of 150 mm to be connected to
the cylindrical part 22c. The duct connection port 22 also
enables a duct having an inside diameter of 175 mm to
be connected to the cylindrical part 22d. In other words,
the duct connection port 22 can be connected to the ducts
of different inside diameters. Because the ducts of differ-
ent inside diameters can be connected directly without
use of any member that changes the duct diameter, pres-
sure loss can be reduced as compared to a case where
the member which changes the duct diameter is used.
Therefore, the use of the duct connection port 22 can
increase ventilation capacity of the heat exchange ven-
tilator 30.
[0024] A description is provided as to a process of
mounting the duct connection port 22 in the air passage
opening 13a or 15a of the side plate 13 or 15. The guide
projection 22g fits in the air passage opening 13a or 15a,
thereby temporarily positioning the duct connection port
22 at the air passage opening 13a or 15a. The duct con-
nection port 22 is screwed to the side plate 13 or 15
through the through holes 22f formed in the base 22a
serving as the mounting base. Because the use of the
guide projection 22g can temporarily position the duct
connection port 22 at the air passage opening 13a or
15a, it is unlikely that workability is impaired even when
visibility is poor or when a foothold is unstable.
[0025] The air spaces 22j positioned above and below
the inner hull 22h serve as the heat-insulating layers,
thereby eliminating the necessity of providing the duct
connection port 22 with heat insulators such as styrene
formed products respectively at its top and bottom.
[0026] FIG. 11 is a top view of a duct connection port
of a different structure of the heat exchange ventilator
according to the first embodiment. FIG. 12 is a front view
of the duct connection port of the different structure of
the heat exchange ventilator according to the first em-
bodiment. FIG. 13 is a side view of the duct connection
port of the different structure of the heat exchange ven-
tilator according to the first embodiment. FIG. 14 is a
sectional view of the duct connection port of the different
structure of the heat exchange ventilator according to the
first embodiment. FIG. 14 is the sectional view taken
along line XIV-XIV in FIG. 11. The duct connection port
23 includes a base 23a, and cylindrical parts 23b, 23c,
and 23d. The base 23a serves as a mounting base when
mounted to the side plate 13 or 15. The cylindrical parts
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23b, 23c, and 23d are of tubular shape. Truncated por-
tions 23e are formed in an opposed relation to each other
with the cylindrical part 23d interposed therebetween.
Formed in the base 23a are through holes 23f that allow
screws to pass therethrough when the duct connection
port 23 is mounted to the side plate 13 or 15. A guide
projection 23g is formed as an extension of an inner hull
23h that defines an air passage of the duct connection
port 23. The guide projection 23g is contiguous with the
inner hull 23h. The inner hull 23h, which defines the air
passage, and the guide projection 23g are inwardly
spaced away from the cylindrical parts 23c and 23d,
thereby forming an air space 23j. The cylindrical parts
23c and 23d define a part of an outer hull of the duct
connection port 23. The air space 23j serves as a heat-
insulating layer that functions to prevent dew condensa-
tion. As illustrated in FIGS. 11 to 14, the inner hull 23h,
which defines the air passage of the duct connection port
23, and the guide projection 23g are formed in an inwardly
spaced relation to the cylindrical parts 23c and 23d de-
fining the part of the outer hull, such that the air space
23j can be formed along the entire periphery of the inner
hull 23h defining the air passage.
[0027] FIG. 15 is a top view of a duct connection port
of a different structure of the heat exchange ventilator
according to the first embodiment. FIG. 16 is a front view
of the duct connection port of the different structure of
the heat exchange ventilator according to the first em-
bodiment. FIG. 17 is a side view of the duct connection
port of the different structure of the heat exchange ven-
tilator according to the first embodiment. FIG. 18 is a
sectional view of the duct connection port of the different
structure of the heat exchange ventilator according to the
first embodiment. FIG. 18 is the sectional view taken
along line XVIII-XVIII in FIG. 15. The duct connection
port 24 includes a base 24a, and cylindrical parts 24b,
24c, and 24d. The base 24a serves as a mounting base
when mounted to the side plate 13 or 15. The cylindrical
parts 24b, 24c, and 24d are of tubular shape. Truncated
portions 24e are formed in an opposed relation to each
other with the cylindrical part 24d interposed therebe-
tween. Formed in the base 24a are through holes 24f
that allow screws to pass therethrough when the duct
connection port 24 is mounted to the side plate 13 or 15.
A guide projection 24g is formed as an extension of an
inner hull 24h that defines an air passage of the duct
connection port 24. The guide projection 24g is contigu-
ous with the inner hull 24h. The inner hull 24h, which
defines the air passage, and the guide projection 24g are
inwardly spaced away from the cylindrical parts 24c and
24d, thereby forming an air space 24j. The cylindrical
parts 24c and 24d define a part of an outer hull of the
duct connection port 24. The air space 24j serves as a
heat-insulating layer that functions to prevent dew con-
densation. The air space 24j of the duct connection port
24 illustrated in FIGS. 15 to 18 is formed along the entire
periphery of the inner hull 24h defining the air passage.
[0028] The duct connection ports 23 and 24, which

have their air spaces 23j and 24j that serve as the heat-
insulating layers, eliminate the need for heat insulators,
thereby reducing their parts counts, such that the duct
connection ports 23 and 24 can be lightweight and enable
cost reduction. Moreover, each of the duct connection
ports 23 and 24, which includes the single-piece provid-
ing both the air passage unit and the heat-insulating unit,
eliminates the necessity of assembling the air passage
unit and the heat-insulating unit together, thereby ena-
bling reduction of the assembly cost.
[0029] Each of the duct connection ports 22, 23, and
24 according to the first embodiment is the single-piece,
resin formed product having no undercuts and thus can
be removed from a mold when the mold is opened in one
direction. For this reason, mold preparation cost can be
reduced.
[0030] The above description has been provided as to
the heat exchange ventilator 30 including the heat ex-
changer 2; however, the duct connection ports 22, 23,
and 24 are also applicable to a ventilator not having a
heat exchanger 2.
[0031] The above structures illustrated in the embod-
iment are illustrative of contents of the present invention,
can be combined with other techniques that are publicly
known and can be partly omitted or changed without de-
parting from the gist of the present invention.

Reference Signs List

[0032] 1 body casing; 2 heat exchanger; 3a, 3b air sup-
ply blower; 4a, 4b air exhaust blower; 5 rib frame body;
6, 7, 8, 9, 10, 11 styrene formed product; 12 top plate;
13, 14, 15, 16 side plate; 13a, 15a air passage opening;
16a opening; 17 base plate; 18 circuit box; 19 closing
plate; 20 outside-air dust filter frame unit; 21 room-inte-
rior-return-air dust filter frame unit; 22, 23, 24 duct con-
nection port; 22a, 23a base; 22b, 22c, 22d cylindrical
part; 22e truncated portion; 22f through hole; 22g guide
projection; 22h inner hull; 22j, 23j, 24j air space; 30 heat
exchange ventilator.

Claims

1. A duct connection port to be mounted to a ventilator
for connection to a ventilation duct, the duct connec-
tion port comprising:

an outer hull including a cylindrical part to be
connected to the duct; and
an inner hull defining a passage for a ventilation
air flow, the inner hull being provided inside the
outer hull in a spaced relation to the outer hull,
wherein the outer hull and the inner hull are in-
tegral with each other.

2. The duct connection port according to claim 1, further
comprising
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a positioning part projecting from a mounting surface
of the duct connection port to be mounted to the ven-
tilator,
wherein the positioning part is formed as an exten-
sion of the inner hull, the positioning part being con-
tiguous with the inner hull, the positioning part being
positioned at the ventilator by fitting in an opening
formed in the ventilator.

3. The duct connection port according to claim 1 or 2,
wherein:

the outer hull includes the cylindrical part fittingly
engaging an inner periphery of the duct; and
the cylindrical part is of a cylindrical shape hav-
ing an outer side truncated by a plane parallel
to the inner hull.

4. A ventilator comprising:

a casing that is box-shaped;
a blower housed in the casing; and
the duct connection port according to any one
of claims 1 to 3, the duct connection port being
mounted to the casing.
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